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Improved Universal Wood Worker. 


We present with this an illustration of 

new universal wood-working machine, in 
the design of which the aim has been to 
produce the most complete and comprehen 
sive machine of its class possible to build. 

The machine is substantially proportioned, 
the frame being cast in a single piece, and 
ample bearings provided for all moving 
parts, while at the same time special atten- 
tion has been given to making adjustments as 
convenient as possible. In the hands of a 
competent operator its range in variety of 
work is very extensive, and it will plane out 
of wind, make a perfect glue joint, square 
up all kinds of stock, do chamfering, cross 
oaining, plowing, work tongue and 
sroove, cut straight, circular or 
elliptical moldings, raise any style 
of panels, rabbet door frames, rab- 
bet and joint window blinds at the 
same time, do ripping, cross-cut- 
ting, tenoning, and numerous other 
operations, all of these being well 
done. 

The frame is cast in one heavy 
cored-out piece with well-sprcading 
pase, giving good steady floor sup- 
port for the machine. 

The tables are extra long and 
wide, and 
for the material when planing out 
of wind, making glue joints, ete. 
The variety and convenience of 


vive suflicient surface 


these tables is a 
leading feature of this machine, 
and either table can be adjusted 
separately or both together with 
the circle of the head to regulate 
the depth of the cut, as in planing 
out of wind, cornering, jointing, 


adjustment of 


Both tables can also be raised 


‘ 
or lowered in a vertical line, keep- 
ing them on the same level, and 
retaining the same distance apart. 
This advantageous 
when changing the depth of the 


is especially 


cut in gaining, plowing, raising 
and 

All of these 
adjustments are regulated by the large hand- 
front of the machine, and 


rabbeting, ripping 


I 
cross-cutting and other work. 


wheel shown in 


( he attended to without the operator 
changing his position. 

(he table tops have also plain guide ways 
f receiving a sliding -frame, that is used 
for gaining, cross-cutting, ete.; by placing a 


piece of wood in these planed ways and in- 


serting the saw board between the tables, a 
bridge is formed over the gap, making it a 
continuous saw table. 


Ihe tables can also, without disturbing 
height, be 
purpose of substituting 
To do this it is only 
essary to unlock the hand-wheels shown 


relative drawn clear back 
n head, for the 


\ us heads and bits. 


ront of the machine. 

The mandrel is of steel, with ground bear 
-which run in three self-oiling babbitted 
ves, the driving pulley being between two 
hese, whichare 6 long, the outside bear 
being 5’ long and made detachable, for 


venience in changing the heads, saws, 


\ll three boxes are carefully fitted to the 
frame: the two back boxes are 
led with gibs, and with the mandrel can be 


ed back and forward across the machine 


pro- 





to suit any slight change in the position of 
the cut without interfering with the fence. 
This is accomplished with a screw actuated 
by a detachable crank handle, shown in front 
of the machine. 

The boring apparatus is very simply con- 
structed and has all requisities of an inde- 
pendent horizontal borer. The tables can be 
raised and lowered and moved back and for- 
ward with the greatest ease. It is supplied 
with an adjustable fence for angle boring; 
also necessary stop and gauges for spacing 
the work. 

The fence is made of iron, with sufficient 
strength to prevent springing, and has a free 


adjustment across the full width of the 
table. It can be swung on an angle to get a 


diagonal cut, aud ean be adjusted from a 





Technical Edueation: Its Use and 


Abuse.* 


for the most 
part coatine our teaching to the hard facts 


In a technical school we must 


and to the scientific developments, and leave 
the intuitive faculty to grow by help of its 
own innate vigor, but regard to 
this latter there is no reason whatever why 
the general influences of the should 
not favor this growth, and a boy who has, 
for instance, practiced in the drawing oftice 
of a well-managed technical school for a 


even with 


school 


couple of years will prove himself a very 
‘* duffer ” that time he 
has not greatly advanced in his intuitive 


vreat indeed, if in 


perception of good or bad proportioning of 


the details of machinery, 
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vertical plane to an angle of 45 degrees Be- 
ing mounted on the rear table, the depth of 
the cut can be regulated by the front table 
without interfering with its position. Presser 
springs are provided on both fence and tables 
to hold down the work 

The machine is furnished complete with 
countershaft for ordinary work, with the 
10 inch slotted 


steel head, one rabbeting hcad, one jointing 


following attachments: One 
head, panel and rabbeting iron, saw board, 


saw collars and flanges, and necessary 


wrenches, Other special frames and fences, 


such as are used for rabbeting, gaining, 
ete., and any style of head will be fur 
nished. 

In some instances the machine is equipped 
with an additional head, for working beading, 
jointing, etc., performing two operations on 
The ma- 
Machine 


the same piece at the same time, 
chine is made by the Cordesman 


| Company, Cincinnati, Ohio, 


ee 





The manufacture of steam pumps has 
come to be one of the great industries of this 
country, Steam pumps of American manu- 
facture or American 


lead the world. 


design undoubtedly 


example, a boy who has worked for a con 
siderable time in the smithy of a technical 
school will show that he possesses no 
tical talent if he 
gained in some useful, although still 


prac- 
leaves it without having 
limited 
degree, the intuitive faculty of judging the 
lengths of time needed to keep in the fire 
bars of different sizes and shapes for the 
purpose of subjecting them to one or other 
regard 
part of 


forging operation, Even then, with 
to this difficult 
technical training —namely, the growth of 
I claim that the 
least 


most and tedious 
reliable instinctive faculties, 


technical school can at make a good 
that such an 


beginning is actually made in all 


beginning, and appreciably 
useful 
technical schools that do their work properly. 

Regarding the other parts of the work, we 
have more definite gauges whereby to meas 
ure the usefulness of the school; there are 
more detinite things to be done, Regarding the 
details of industrial processes there exists 
among manufacturers and engineers a very 
general skepticism as to the power of thi 
school to produce any real practical results ; 
and the majority of general educationists is, | 

*Conclusion of Inaugural Address delivered by 
Protessor R, H. Smith at the opening meeting of 
the Mason College Engineering Society. at Bir 


mingham 








fear, inclined to agree with them. It is said, 
“Oh, no; you can’t do anything that way 
in the school; such things can only be 
learned in the practical business workshop.” 
I maintain that this is an entire mistake. 
Supply the school with the proper material 
and personal equipment, and allow’ the 
scholar sufficient time, and you will find that 
these details can be learned ia the sense that 
the scholar can obtain a familiar mastery 
of them. Whata mere school training cau 
not do is to impart that habitual caution and 
careful accuracy which comes only from a 
The scholar pays 
his fee and thinks he does his whole duty if 
he submissively accepts the lesson for which 


he has paid the fee; he cares little whether 


sense of responsibility. 


To take another; he makes a blunder in executing the exercise 


that is given him, knowing that 
the evil results of his blunder are 
for the most part confined to him- 
self, and that there are no ulterior 
consequences of any very grave or 
dreadful sort—none such as would 
in the other place cause the fore- 
man suddenly to forth in 
quite unfit to be heard 
Within the sacred precincts of the 
Practically the worst that 
he can fear as the result of his 


blaze 
Jancuage 


college. 


error is the waste of so much ma 
terial, and he has rather a habit 
that 


paid a fee he has the right to waste 


of thinking because he las 


so much material per day, the 
settled by 


private 


proper amount being 


himself within his own 


conscience, This can be only very 
partially rectified by providing the 
students with none but what I may 
call read work, that is to be actually 
utilized in the making of some ma- 
chine or other important product. 
If he is shown an important, useful 
aim in view, in which others be 
sides himself have a substantial in- 
terest, he is made to feel ashamed 
if its attainment is hindered or 
made more laborious and expen- 
sive, or altogether frustrated, by 
his fault ; but itis only in a very mild and 
limited degree that you can carry out this 
discipline in the school or college. Its in 
fluence can only be felt to the full needful 
extent in the actual business workshop. 
Sutin the use of all kinds of hand and 
machine tools, measuring instruments, and all 
kinds of apparatus used in chemical or other 
industrial processes of manufacture or in test 
ing, whether the test be of a chemical or of a 
physical nature, the student can be trained in 
rather, I should 
say, much better than in the works, always, 


the school as well as, or 
however, under certain conditions and cer- 
tain limitations, which I will immediately 
define in detail. Note the differcnce between 
the two modes of learning. The unfortunate 
works apprentice is pitchforked into some 
special part of the works and practically cast 
adrift The time to 
time, in passing, in hurried moments, takes 


there, foreman from 
sidelong squints at him, meditates on him for 
the instant as the last newly imported nui 
sance, and makes a daring mental calculation 
of how long it may be safe to leave him alone 
in his misery with nothing to do, and how 
much longer it may be safe to employ him 
and Jaborers’ 


solely in doing scavengers’ 


work or that of the infantile message boy; 








2 


AMERICAN 





MACHINIST 


[DeczemBer 1, 1892 








for as long as is humanly possible the policy 
is followed of giving him no work of such 
degree of instructive difficulty that there ex- 
ists the faintest risk of his spoiling sixpence- 
worth of material. It is nobody’s business 
to help him in any way or teach him any- 
thing, and if he is taught anything he is 
made to feel that at each step somebody else 
is sacrificing time and trouble to help him, 
as he has no right to be helped. In fact, in- 
stead of being helped along, almost every 
conceivable obstacle seems to be placed in 
the way of his progress, and it is only after a 
long period of weary waiting and trial that 
any really fair opportunities are afforded him 
of learning by dint of his own exertions. 
Many generations ago, before the days of 
large manufactories, and under the old sys- 
tem of close personal relations between master 
and apprentice, no doubt the young man got 
fairer play, and no doubt in many works of 
the present day an honest effort is made to 
do as much justice to the apprentice as the 
system will permit, but the whole organiza- 
tion and method of modern production is 
dead against the apprentice, and defeats even 
the best intentions and the most honest good 
will on the part of proprietors of the works. 
Thus, although the picture I have drawn 
will not fairly apply to some works, it can 
hardly be said to be an exaggeration if it is 
taken to aim at the average. 

On the other hand, in the technical school 
everything that can be done is done to help 
the pupil to learn, There are those at hand 
whose sole duty it is to show him the best 
way to perform each particular operation ; 
who watch his progress and correct his er- 
rors; who are especially selected because of 
ability to be patient in face of continuous 
blundering, and their special 
power to encourage the pupil and inspire 
confidence at times of particular disheart- 
All those conditions dependent on 


because of 


enment, 
the main aim of the institution are the exact 
converse of those of the works; there the 
rapid and economical production of finished 
work is the sole object in view, and the good 
of the apprentice is supremely unimportant. 
Here the good of the pupil is everything, and 
the rate of production and its economy are 
entirely subordinated to his advantage. 

And now as to the conditions and limita- 
tions under which the technical school can 
thoroughly perform its function of helping 
students to make themselves familiar with 
and skillful in the detailed uses of the tools, 
apparatus and methods of industry. 

In the first place, the school practice and 
teaching must be given due time, to have its 
proper effect. If you take a lad who has 
been working laboriously all day at some 
other kind of work, and expect to convert 
him into a skillful machinist by setting him 
once a week for an hour in the evening to 
practice lathe turning, all I can say is that 
you will need to wait a very long time indeed 
before discovering any perceptible advance 
towards the desired result. If you invite an 
office clerk to spend a couple of his evening 
hours once a fortnight in a chemical labora- 
tory, and lead him to hope that this process 
will fit him to be a public analyst or the 
assistant of a public analyst, you will de- 
ceive him most egregiously. Time has to be 
devoted liberally to the acquirement of tech- 
nical skill and knowledge. An adult of 
fairly vigorous health and intelligence may 
be able, for all that I know, to acquire a 
complete familiarity with all the rules of 
Latin grammar in half a dozen or a dozen 
hours, but he cannot learn the niceties, and 
the ways over the stumbling-blocks of lathe 
turning, in ten or twenty times that period. 
The process is to be properly compared to 
acquiring the familiar and easy use, in speech 
and writing, of the Latin tongue, and that, 
we all know, takes considerably longer than 
the learning of the Latin grammar. 

Secondly, the men chosen to teach the 
students of a technical school must them- 
selves know what they are supposed to teach, 
and, moreover, must understand it in an in- 
telligent manner. It is not the right thing to 
select a skillful carpenter to be chief work- 


preparation of varnishes, oil paints and 
chemical dyes. If he be enterprising, and 
has read several text-books on these various 
subjects, he may undertake to do it, and he 
may even be bold enough to promise you to 
teach as well in spare moments the arts of 
watch making and of making drawings of 
marine and locomotive engines, but his un- 
dertakings and his promises will not be ful- 
filled. You ought to have a number of par- 
ticularly well-trained specialists, correspond- 
ing with the number of special departments 
of industry you undertake to teach in your 
school. And in selecting these men you 
must remember that, however good a technic- 
al school may be, it cannot give a complete 
technical training, so that you must not 
place as teachers in the school young men 


trained in the 
school alone; they must have had the addi- 
tional training of years of experience in the 
works, and, moreover, scientific intelligence 


who themselves have been 


being a requisite in a teachcr, they must 
also have received a sound general educa- 
tion. 

Thirdly, tie schoc] requires a proper ma- 
terial equipment. Here it is that we meet 
the limitations of technical 
school teaching. The possible extent of the 
technical im- 
portant respects, the 
amount of material that can be supplied to 
with—and material of 
money in proportion 
to its quantity—and in proportion to the ex- 


unavoidable 
school teaching is, in “some 


in proportion to 


the students to deal 


whatever sort costs 





shop instructor, and to expect him to teach 
plumbing, metal turning, planing, chipping, 


tent and the magnitude of the apparatus that 
can be afforded. Operations carried out ona 


| ii Win 
mi 
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ferent from those performed on a small scale. 
In the chemical laboratory you cannot fairly ; 
illustrate the manufacture of beer. In the 
metallurgical Jaboratory you cannot illus- 
trate the production of steel in the Bessemer 
converter or in the Siemens-Martin open 
hearth. In a school iron foundry you can 
gain no sort of conception of the difficulties 
of building large molds or of making large 
castings. A small steel ingot is an altogether 
different physical thing, both inside and 
out, from a large steel ingot. Smithing 
small bars of iron is quite a different proc- 
ess tothat of forging a heavy crankshaft. 
Turning in a 6-inch or 9-inch lathe is a dif- 
ferent art from that of manipulating one of 
the big modern Jathes whose tools are steel 
bars 4 inches square. The behavior of steam 


ts 


rs 


ina large engine is very different from 
behavior in a small one. 

Now it is impossible to furnish any tech 
nical school with the large-sized apparatus 
of modern industry. I predict the day when 
twenty times as much money as is pow de- 
voted to them will be spent in equipping 
these schools, but they will never develop so 
They 
must always remain content with a relatively 
modest material equipment. But so far as 
this equipment extends I maintain that the 
details of industrial processes can be more 
rapidly, 
and more scientifically learned in a properly 
managed technical school than in the works. 
The needful mental and sentient and physical 
faculties can be more systematically and 


far as to possess this heavy apparatus, 


more surely, more economically, 


| The needful knowledge can be imparted i) 
more logical and intelligible sequence, and 
firmer grip of it in its entirety can be a 


quired. The path of the learner can be ke; 
clear of local prejudices and ignorances, th 
results of narrow local experience. Car 
will be taken that whatever is scientifical): 
intelligible will be explained scientitical] 
and referred to the correct scientific cat: 
gory. The remainder will be left to th 
digestion of u scientifically trained inte)| 
gence, and the chances are that, in th 
course of years, light upon many as yet u1 
solved industrial problems will sudden) 
flash out from these brains developed in th 
technical school. 
It is right also to mention that the nece: 
sarily limited material means of the scho 
can in an important degree be supplemente: 
by class visits to outside works, provide 
that these visits are real working excursions 
and that the students are induced to obser\ 
accurately what they see, and to record th 
same accurately in their note-books. 
In conclusion, let me repeat that no techni: 
al school can do satisfactory work without 
suitable material equipment. But let th 
equipment be ever so complete, the good o 
bad result will still depend on the teachers 
and the worst of all possible economies i: 
the management of such a school is to em 
ploy an insuflicient staff of specially traine: 
teachers, and to select as teachers men of 
superficial knowledge, of unscientific and ij 
liberal education, of narrow, prejudice 
habit of; mind, or of impatient and moros: 
temperament. 
——_+->e—___—__- 
Dividing Head 
Table. 


Combined and Work 


We present herewith illustrations ef a con 
bined work table, angle table and dividing 
head for use as an attachment on milling 
machines, planers, shapers, drill presses 01 
any shop tool where work is required to b 
presented to a cutting tool for operation 3! 
any angle. 

The construction consists of a base having 
two quarter circle standards, with ‘‘T 
stems, on which swings a cradle of a hal! 
circle with ‘‘T ” grooves ; this in turn holds 
a circular table of 10’ diameter. The fac 
of this circular table lies above all the su 
rounding parts, thus accommodating work « 
any size, aud has cross ‘‘ T” slots for stra) 
bolts. It also has a large central stem pass 
ing through the cradle, upon which th 
worm-wheel of the dividing head mecha: 
ism is keyed. This stem is bored out to Ni 
5 Morse taper, to take the dividing head cen- 
ter. As the cradle, holding the circular ta 
ble, swings in a circle, the circular face avd 
the semi-circular sides have always a com 
mon center on the face of the table, whic 
never changes its position, giving all wor 
placed on it a constant point for division b 
the indexes, or measurable adjustment by 
the graduated check at whatever angle 0 
position the face is set. This point on th 
face of the table is only 53” above the bas 
at whatever angle set, and when clamp: 
fast by the screws, as seen on the inside of 
the frame, the tool must be very stiff. 

The base having a central pivot upon whic! 
the tool can turn centrally, and the crad! 
holding the work table swinging and faste: 
ing anywhere from the horizontal to the px 
pendicular, it is evident that work can 1} 
presented to a cutting tool at any possib 
position or angle. 

When used as a dividing head the tool 
furnished with a set of index plates with 
very large range of divisions, and has tl 
spiral attachment also, as seeninthe cut. <A 
entirely new feature of the dividing head 
mechanism is the patented device for takin 
up the wear between the worm and wor! 
This is done by a divided Hindle 
worm so arranged that the worm-wheel is i 
constant contact with the threads of the wor 
its entire length, greatly reducing wear ; and 


wheel. 


ment, keeps the bearing contact always th 
This head is made by the States M: 
chine Co., of Hartford, Conn., and we sho 


same, 





more thoroughly trained, and to a truer aud 


filing, forging and iron founding, besides the large scale are in many respects essentially dif-| higher pitch of efficiency and excellence. 
f 5 & = . . t=) . 


cut of it as attached to their boring and mil 
ing machine. 


the take-up, which can be made ina mo- 
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Cushman Valve Chuck. 


This is a special two-jaw chuck made for 
olding work where it is desirable to operate 
n the different 
iking it from the chuck. The main jaws 
re worked in the usual manner by a right 
ind left-hand screw, and on each of these 
iws is a rotating disk. On the back side of 
ne disk is cut an index, and the pin en- 
iging in the same is released by the thumb- 
iece, asshown in cut. The work is held 
these disks, and finished at one 
int the index pin is withdrawn, and the 
sks with the until in 
osition for another operation. The disks 
e shaped to hold the work, and the index 
cut to bring the work in the different pos- 
ons as required, which insures uniformity. 
The rotating disks are made in several 
Those in the cut are the 
plain style cut out to hold the tee, and the 
extra pair at the side of the chuck cut out 
hold the elbow. The disks are also fur- 
ished with a dovetailed groove, into which 
in be inserted soft slip jaws,as in regular 
A special pair of disks are 
for globe 
Yhough originally designed for valves, the 
are now for a great 
variety of work, such as faucets, pipe fit- 
tings, bicycle parts, etc. They are made in 
various sizes, up to and ineluding 18-inch, 


piece at points without 


when 


piece is revolved 


vles, as shown. 


» jaw chucks, 
also furnished, adapted valves. 


chucks being used 


which is of sufticient capacity to hold a 3- 
inch globe valve. 

The manufacturers are 

Chuck Co , Hartford, Conn. 

—-- 

Planing and Matching Machine. 


the Cushman 





We present with this an illustration of a 
new planer and matcher which has been built 
by the Buffalo Wood-working Machine Co., 
of Buffalo, N. Y. 
chine special attention has been 
the 
trouble from breakages, and to so arrange 


In designing this ma- 
given to 
strengthening parts which give most 
that there shall be no delays from these or on 
account of belts being too loose or too tight, | 
facilities being provided by which the latter 
can be instantly tightened or loosened in ac- 
cordance with the work. 

lhe upper cylinder bearings are 24 inches 
in diameter, 9 inches long; under cylinder, 24 
inches in diameter, 9 inches long; matcher 
F. H. Crafts’ 
box is used to carry these 


spindles, 2 inches in diameter. 
patent journal 
bearings, and the arrangement is such as to 
give exceptional immunity from heating and 





regarded by practical men as an important 
improvement. 

There are tighteners on the matcher and 
cylinder belts. The belts are made endless, 
and all slack is taken up with the tighteners, 
and the belts will run for years without being 
cut. 

In case a thick board enters the machine, 
for instance, instead of slacking up on the 
feed belt, the tightener on the cylinder belt is 
pulled up, which keeps the cylinder up to 
speed until the board passes through, when the 
belt can be relieved of the extra strain, and 
goes on as before. Again, in changing from 


CusHMAN VALVE CHUCK. 


thin stuff to thick, instead of having to cut and 
thus tighten belts which are found to be too 
loose, it is only necessary to move a lever, 
which gives the desired tension for the job, 
which tension can be releascd when returning 
to thin lumber, so that just sufficient belt 
tension, and consequently just sufficient press 
ure on the bearings to do the work, are all 
that are ever needed, 

The pressure plate over under cylinder is 
Diagonal holes are drilled in 
to meet this. Rubber hose connects with a 
When in motion the 
hollow space is filled with air, which escapes 


made hollow, 


fan. the machine is 





injurious wear. 


ie cylinders are made from crucible steel 
The 
s on cylinders have a taper fit, and are 

in place under 


ugs, and are slotted on four sides, 


1) 
! J 


forced 


powerful pressure, 


Phere are six feed rolls 8 inches in diameter, 


uble-geared, and they will maintain a 
illel position under all conditions. The 
tsin the rolls are of -steel, 14 inches in 


ieters Both matcher spindles and the 
bar can be moved simultaneously 
a ‘the whole width of machine, or match- 


indles can be moved independent of 
other, which provides for uniform wear 
Line bed plates, 


pressure bar and chip 


Ker. The frame is divided, to make the 


through the diagonal holes, blowing all chips 


PLANING 


and dust from the lumber, leaving it clean 
and bright. This machine is also provided 
with F. H. Crafts’ patent chip breaker, pat- 
ent pressure bar, patent loose pulley, and 
other new features for which patents are 
pending. 

If desired, the machine can be arranged to 
make two matched boards out of one strip, 
Countershaft 
pulleys 14 


84-inch face, and 


thus doubling its capacity. 
inches in 
make 


The pulleys on 


has tight and loose 


diameter, should 
950 revolutions per minute. 
clyinders are 5 inches in diameter, driving 
pulleys on countersbaft 24 inches in diameter, 


making the cylinders turn 4,560. The cylin 





under cylinder more accessible, and this is| 








ders can be run up to 5,000 with safety, if 


|desired. Shipping weight, about 8,000 





pounds. Can be built any width desired. 


~=_->- -  - 
A. S. M. 


Proceedings E. 





TO WHAT EXTENT CAN THE MILLING 


CHINE REPLACE THE PLANER ? * 


MA- 


By W. 3S. RoGErs. 


In the present day, when old machinery 
| has served its allotted time of usefulness in 





the shop, and must be replaced with tools 
| : A ae 

repleté with most modern ideas, it is a mat 
to 


every practical, progress- 


ter of no small moment 


ive shop director having 
the responsibilities of the 
annual dividends thrust 
upon his shoulders, to de 
termine just what type of 
to that 
will be best adapted to his 
especial line of work. 

For 
the work has always been 
done on planers, and they 
are peculiarly adapted to 


machines select 


example, suppose 


it, would it be advisable 
to replace the old with 
new ones, having latest 


improvements and added 
strength ? If what 
will be the percentage of 
gain 


so, 


over those 
now Or shall a 
milling the 
tool to be placed on trial 
the 
work 
And 
not 
the 

to 


in time 
in use ? 


machine be 


shorten 
of 


to present 


hours perform 


ance ? also what 
type ? 
In all 
relating milling ma 
chines and their many good qualities, the 
writer 


whose make. 


written data 


has been unable to find anything 
that would enlighten him in such manner 
that he could know intelligently to a cer 
tainty which type of machine would be the 
most desirable for the class of work to be 
operated upon, and while investigating pre 
paratory to purchasing, in answer to the all. 
important question, How much work will 
in a 
length of time, and how will that amount 
compare with the work from the planer in 
the same interval ? the builders of these ma 
chine tools give nothing definite whereon we 


this milling machine perform given 


| may base our calculations, but confine them 


AND MATCHING MACHINE. 


selves generally to the superiority of their 
manufacture over competitors—facts we al 
ways concede. 

In the particular instance in question, one 
manufacturer of both planers and milling 
machines, of extended experience, and who 
knew from personal observation just what 
the class of work was, expressed himself 
favorable to the planer as being the machine 
best adapted for it. 

However, the final decision being adverse 
to the planer, and the type of milling ma 
chine known as the “ slabber” being chosen, 


* Read at the New York meeting of the A.S. M.E 


lit was bought and placed in position on solid 


foundation—especial warning having been 


given its makers that it would be subjected 
to the severest duties in its battle for suprem 
ucy over its rival, the planer, and a substan- 
tial record of its merits over the latter made, 
I would like to add 


in parenthesis, that I have always thought 


if possible. right here, 
they were justa trifle more slack about it 
than they probably would have been had 
they not received our ‘‘ warnings.” 

The planer considered in opposition to the 
milling machine in this test is of modern 
build (being about three years old), carries 
two heads, is thirty by thirty inches in the 
square, with table eight feet long, and has a 


cutting travel of twenty-seven feet per min- 


ute. The tools used are of Mushet’s steel, 
one and one-half inches sectional area. Both 
machincs being fully equipped with the 


necessary clamping arrangements for suita- 
bly holding the work, and in charge of first 
class mechanics of long experience, and be, 
existed, 
the 
milling machine in comparison to the planer 


tween whom considerable rivalry 


the exceedingly favorable results) from 
are somewhat surprising, even to those who 
know it best. 

Kight 
having a 


pieces of cast-iron 18 inches long, 

surface 84 inches wide and one 
and one-fourth inches down each side, to be 
rough finished on the face and to size on the 
sides, are done on the planer in four and one 
half hours, the pieces being placed in two 
rows on the platen, and both heads being 
used simultaneously 

The time required by the milling machine 
is just forty-one minutes for the same num 
ber of pieces, straddle-mills being used, and 
one piece being operated upon at a time; the 


amount of metal removed being about one- 
sixteenth in both cases 

Another class of work is cast-iron strips 16 
inches long, 4 inch thick and 14 inches wide, 
to be rough finished all over. The best time 
made on the planer was found to be at the 
rate of four every thirty-six minutes, while 
the milling machine turns out six every six 
minutes. Still another class of work, where 
narrow strips, having lugs on their outer 


ends, are to be finished smooth and to size 
on the Jugs between them, and one inch in 
| side of them, on the flat The 


time On record from the planers was four in 





surface, best 


twenty-eight minutes; the milling machines’ 
ot 
The planers in this case are 


} daily records give us eight them every 


|four minutes, 


small modern machines carrying single 


heads, and having a platen speed of twenty- 
the 


itwo feet per minute. The spindle of 





~ rs 


—— 23 64 


three-fourths 
inches diameter, and makes thirty-four rota 
pel 
thirtecn 


milling machine is one and 


tions minute, while the platen travels 
the 


after 


inches during the same interyal, 
doubled 
builders with 
out increasing or affecting the cutter rotation. 


platen travel having been 


coming to the works from the 


Another item of importance brought out is 


the fact that the cutters are colder, and retain 


their cutting qualities longer, since the speed 


of the platen has been increased, and the 
work forced harder against their cutting 
points, thus conclusively demonstrating to 


the author that it is frictional contact which 


tends to destroy and dull the cutters, and 
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not the actual work performed. Memoranda 
kept during the past year also indicate the 
cost of renewals for cutters and grinding to 
be about twenty-five per cent. less than the 
running expenses for planer tools. 

The 


covered 


most important practical result dis 


and brought about by the milling 
machine, after it was fully in service, was the 
total abandonment of three planers and one 
shaper previously used on this work, all of 
which now goes to the miller, an increase in 
the capacity of shop production of nearly 
thirty per cent., at the same time bringing 
about a better uniformity of work than could 
possibly exist under previous conditions, 
and, lastly, creating a reduced pay roll, not 
from reduced wages, but because fewer men 
are employed. 

To the author these figures are neither con- 
clusive nor satisfactory. I feel assured from 
recent experience that the platen travel of 
this machine can be increased to twenty 
inches per minute upder the present con 

“ 


ditions for roughing down work to ‘ over 


size.” And I am also convinced that a mill- 
ing machine can be built that will take off 
metal at the rate of thirty-six inches per min- 
ute—nor need it be so very high in purchase 
price, either. Of 
that I am referring only to cast iron; steel 


course, it is understood 
and wrought-iron would be slower propor- 
tionately. 

There are to-day a thousand and one varie- 
ties of work being slowly done on planers 
which should be rapidly worked on milling 
machines; but the machine to do this must 
be designed and patterned closely upon the 
lines of the modern planer, and must uni- 
versally reach over and around the work on 
the platen, and also be as easy to handle and 
operate as the present planer. If twenty 
minutes are required to clamp a_ piece of 
work on the planer, and it takes one hour to 
plane it, while the miller mills it in twenty 
minutes, but an hour is used and lost in 
clamping; the latter becomes the expensive 
machine, and all the argument is in favor of 
the planer. 

I have the 
arm type of milling machines in this 


said nothing about “over 
hung” 
paper, as it covers a field of its own, compet- 
ing only with small planers, slotters and 
shapers, doing nice work and reasonably 
rapid, but as yet far within its possibilities, 
the reasons being chiefly that it is lacking in 
rigidity and strength in its component parts, 
eae ees 
Pattern Makers’ Supplies. 

The Diamond Clamp and Flask Works, of 
Richmond, Ind., have gone into a new line 
of business, which they call ‘‘pattern shop 
supplies.” Among the articles which they 
are making, and 
signed to facilitate the pattern makers’ work. 


which are specially de 


corner strips for making fillcts, 
3 g! 5 
>t > Bo 2 ¥8 


3’ radius; these are made in lengths of 4 fect, 


are wood 


these being made of ard 
and are slightly out of square, to adapt them 
to the draft of the pattera, 

Flexible strips are also furnished, but it is 
found that about the fillets 
are straight, and, when straight, these wood 


three-fourths of 


strips, that can be nailed or glued, can be 
used. 

They make also a line of malleable rap- 
ping plates,which are readily fastened to any 
pattern, bits being furnished for facilitating 
the operation of putting them on. 

Our illustration shows the latest form of 
dowel pin made by this company, and it will 
be noticed that it is so that a 
uniform size through both 


made hole 
can be bored of 
parts of the pattern before separating them, 
thus insuring accuracy in the position of the 
tooth 
allow 


pins. Saw grooves fie formed out 


side, which 
driven in, and hold them securely when in 


the pins to be readily 


place. They are made of brass, in three 
sizes. 
ae 


Grinding Machine. 


The accompanying illustration is of a new 
machine for miscellaneous grinding opera- 
tions, built by the Sterlingy Emery Wheel 
Co., 174 Fulton street, New York City. In 


by the frame, as shown, so that the machine | 
is entirely self-contained. The length of the | 
spindle is 86”; distance between whecls, 25"; | 
diameter of spindle in bearings, 1,''; diam-| 








DowEL PIN. 


eter of spindle between flanges, 1}4''; length 
is intended for two 16” 
wheels and weighs complete 300 pounds, 


of bearings, 6’. It 


————_ oe 


Practical Details of Blacksmithing. 


By B. F. SPALpING. 


FLOW OF SOLIDS—HOW PRODUCED—EFFECTS 
OF BLOWS—CONDITIONS AFFECTING BLOWS 
— EFFECTS ‘OF STEADY PRESSURE—UPSET 
TING COLLARS — ELECTRIC HEATING -—— 
HEATING OF DIES—FORGING MACHINES— 
UPSETTING PIPE CONTRACTING CARTRIDGE 
CASES AND BAYONET SOCKETS—UPSETTING 
CARTRIDGE RIMS—NICKEL-LINED TUBES, 


The principle of forging in close dies, 
whether it is done with the drop or any other 
machine, is that coherence, or cohesive at- 
traction, in solids, yields under pressure, 
until their particles move as in fluids, glacier 
like. 
but in motion they change partners under 
a coercion, which assures the security of 
new affiliations before the dissolution of the 
old. 


They may be moved to a distance, 





When iron or steel is subjected to pressure 
proportionate to its hardness, it will be forced 
to flow in the direction of the least resistance, 
and by filling up vacant spaces in the dies 
will be conformed to the shape of the dies. 
Under the pressure, the red-hot metal flows 
as truly as melted iron, poured from the 
ladle in the foundry, flows into and receives 
the shape of the molds. 

If a mass of iron sufficient to fill the dies 
is placed in them, and struck or pressed 
with sufficient fill 
they will impress their form upon it, what- 
ever may have been the shape it bore before 


force, it will them, and 


being submitted to the pressure, It is evi- 
dent that to acquire this form its particles 
must move, one vpon another, in the manner 
of fluids, for the material does not disinte- 
grate; on tbe contrary, it becomes more 
densely compacted. 

To produce the effect of greater fluidity, 
and the fill and the 
impression of the dies more distinctly, one 


cause metal to take 
of a number of expedients may be employed, 


according to the peculiar requirements of 





this machine the countershaft is supported 


the particular case: either the pressure may 


| is only sanctioned by custom. So in forging, 





GRINDING MACHINE. 


be increased, or it may be more quickly 
applied, intensitied by shortening its dura- 
tion, or one of the founder’s methods may 
be adopted, that of making the metal hotter. 

The founders appply the term ‘‘ sharp” to 
hot metal ; they say they pour it ‘‘sbarp” 
when its fluidity has been s) increased by 
heat that it will take sharp and clear impres- 
sions from the mold. The use of the term 
where the term is not applied to heats as 


commonly as it is to blows. A sharp blow 


has relatively more velocity than mass in its 
momentum, 

The weight of the hammer must be great 
in proportion to the dimensions of the metal 
which is to be subjected to its action, in 
order that the effects of the blow may extend 
throughout the mass; and for this reason, 
the largest hammer in the world, the great 
25-ton hammer of Bethlehem, recently de- 
scribed in the AMERICAN MACHINIST, was 
necessary to work the 18-inch armor plates 
which are being made for the U. 8S. govern 
ment. 

On unconfined metal, a sharp blow exerts 
its immediate force on the surface. If such 
a blow is struck on a piece of iron which is 
large in proportion to the weight of the ham- 
mer, the side of the iron which is struck 
will be most affected, and the side resting on 
the anvil the least. When it is struck on 
metal confined in a die it may affect the 
upper side first, but if the force is sufficient 
it will be transmitted throughout the metal, 
und may produce a sharper impression than 
a heavier blow, or one of the same momen- 
tum, but compounded of more mass and less 
velocity. 

A light hammer, falling a longer distance, 
will dash the metal into more intricate cuts, 
and fill shallow dies better than a heavier 
hammer falling a less distance; but in deep 
dies the reverse is true. In sharp blows 
some of the force 
appears as avail- 
able heat, and 
rsises the temper- 
ature of the piece 
smitten. Some 
forgings in deep 
divs can be made 
to better advan- 
tage by a pressure 
which is practi- 
cally uniform dur- 
the 
period in 


whole 
which 
it is exerted than 
by a the 
force of which is 
constantly dimin- 
ished by resistance 
from 


ing 


blow, 


the moment 
of impact until it 
is entirely absorb- 
This is 


ed. be- 


cause a pressure, 
not 
quick in its action 
to be 
from 


which is too 

conveyed 
particle to 
particle, will affect the particles at a distance 
nearly as much as those contiguous, and all 
will be acted upon ina similar manner; while 
a quick blow, ona long reach of stock ina 
die, would affect the portion of stock it first 
struck upon, and swell it out, so that it would 
till the die at the entrance, and choke it there 
so tightly that the force would be spent 
more in compacting the plug than in useful 
work on the stock beyond 

Sharp blows are notorious die breakers. 

If a collar, say half an inch square, is t 


be upset, or raised up ona shaft one and a 
half inches in diameter, the location of the 
collar on the shaft, and the conditions of ob- 
taining the heat, must both be considered to 
force which 
would be suitable to drive it up. 


determine the character of the 
If it was 
on or near one end, and the heat was to be 
taken with fuel, it is probable that a longer 
portion of the bar would be heated than 2 or 
24 inches, which would give half an inch 
working leeway on one or each side of the 
amount required to throw up the collar; and 
a sharp blow might be used, while a short, 


electricity to produce, would not give a 
much advantage to a blow of that kind. 

If it is required to raise the collar at a dis 
tance of three inches from the end, and th 
heat is to be raised with fuel, the advantag: 
is altogether on the side of a stroke of con 
stant pressure; but if the heat can be raise 
by electricity at the proper place, distinct), 
limited in its length, and without much shad 
ing of its boundaries, a sharp stroke will pr: 
duce good results, and will not subject th 
dies to an injurious continued action of th 
heat given off by the shaft. 

As the endurance of dies is of some in 
portance in the matter of economy, it musi 
be borne in mind that the closer the contact 
is made between hot and cold metal, th: 
more rapidly will the conduction of heat 
take place. When a blacksmith wants t 
take the temper out of the too sharp cornet 
around the hole in his new anvil, he does not 
pick up some old tool, heat it, and set it 
loosely into the hole. No! for then he would 
not communicate heat faster than the con 
ducting power of the metal would convey i! 
away and diffuse it, but he fits a hot plug 
into the hole and drives it down hard, to 
make as close contact as possible, so as to get 
the heat into the corners faster than it can 
get away, and raise the beat close to the hot 
plug. This is exactly what is done when 
hot iron is driven into dies; the most effective 
method ever discovered is taken to heat 
them. This is as undesirable as it is unin 
tentional, and the shorter the time in which 
the hot iron is allowed to remain in contact 
with the dies, the less will be the injury 
which it inflicts. 

In such work as this, where the pressur 
is applied endwise on bars, the convenience 
of handling the pieces is altogether in favor 
of horizontal forging machines, in preference 
to drop hammers. If they are built strong 
enough to be safe to run at the quick speed 
which it is sometimes expedient to use, they 
are, Without doubt, among the most profit 
able machines which have been devised to 
facilitate the operations of forging. The 
dies need not be unduly exposed to heating: 
and arrangements are handily made to direct 
a small stream of waterupon them, by which 
they are kept cool. 

Owing to the difference in the manner of 
applying the force, to the difference in the 
effects of steady pressure and a blow, less 
material is needed for each die, in propo: tion 
to the size of stock worked upon, than would 
be necessary for making dies for doing the 
A drop hammer 
must have an excess of force, which, if not 
used in work, is, spent as 
waste, but in a forging machine no more 
force is spent than is utilized. 


same work with the drop. 


nevertheless, 


An operation which is performed by one 
of these machines is a little out of the com 
mon run of forging, and is remarkably well 
It is the upsetting of the end of a 
piece of steam pipe which had in it, crigin 
ally, an inch and a half round hole, and mak 
ing about two inches of the pipe to have a 


done. 


inch square hole in it, leaving the outside of 
the pipe of its original size, which, as the 
stock was some 4," thick, would be about 
one inch and seven-eighths in diamete: 
This .is the kind of forging to which the 
application of force by steady pressure is 
peculiarly adapted. It is a little out of th 
run, because the stock ordinaril 
worked upon by blacksmiths is solid, and 


common 


when they upset a piece, the portion cou 
gested must be expressed, or swelled out 
wardly ; but in this hollow form of stock 
the thickness which is gained by driving 
together and shortening its length is used on 
the inside, in filling up four sides of the 14 
hollow cylinder with segments of an inc! 
and a half circle, an inch across and two 
inches deep. 

This pipe is upset something over an inc! 
and a half, in order to get the necessary stock 
to fill in around the inch plug, which pri 
jectsin front of the inch and seveh-eighths 
plunger, which does the upsetting. T) 
pipe, after being heated on the end in a fui 
nace Which heats 5 to 10 per minute, is mad 


fast in a die which fits it on the outside, ani! 





close heat, such as is within the province of 


the inch plug entering the pipe. 












the plunger is immediately driven forveard, 
As tie 
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ljunger moves onward, the hot metal which 

thickening up, being restrained by the 
dies from pressing itself outward, is con- 
rained to go into and fill up the spsce on 
ie inside which is not occupied by the 
It fills it so completely as to 
ivera very smooth, nice and square hole 
hen the plunger Beyond the 
juare bole, the size of the round hole is 
»mewhat diminished, 
llowed, to make sure of having enough, 


square plug. 
recedes, 

as an excess of stock is 
and the excess is shown by the amount which 
Enough stock could 


The 


pipe suffers no deformity on the outside, 


e round hole closes. 
‘upset to close the hole completely. 


there is no tendency to collapse ; the pressure 
uniform and outward the die, 
which suggests that collars may be upset on 


against 


pipe without the use of a mandrel. 
Something about working tubes can be 
learned from the experience of the cartridge 
case makers. Woods, the inventor, received 
some thousands of dollars for a device for 
contracting the front third of the length of a 
certain style of cartridge cases. The reduc- 
tion was from fifty one hundredths of an 
inch, in the rear, occupied by the powder, to 
forty-five one hundredths, at the front, to 
ball. The scheme was simply to 
make the case in the ordinary way, of the 
full size of the rear end, and afterwards to 


fit the 


press it into a hole which gradually con- 
The case was 
forced endwise into the hole, and the end 
had to contract to get there. 


tracted to the required size. 


There was no 
tendency to cripple, and it proved to be a 
perfectly practical operation. 

Another curious operation on a tube was 
one performed at the United States Armory. 
There came to be a great accumulation of 
bayonets on hand, which, owing to some 
change in the barrels, were too large in the 
socket by a sixteenth of aninch. Dies were 
made to fit around the sockets and in the 
and they were cold-pressed_ to- 
gether that fraction, with a power press, at 
a very slight expense. 

The making of the rims of cartridge cases 
is a good example 
make 


slottings, 


of upsetting tubes to 
an outward enlargement. A plan 
proposed for re- 
inforcing a ma- 
gun Car- 
tridge case with 
a steel washer at 


chine 


the rim made a 


double ridge. a 
The plan was to 


upset a slight 


succeeded in producing surgical speculums 
of any size, of superior excellence. 
<a 
Shaft Coupling and Hanger. 


We present herewith engravings of a post 
hanger and of a shaft coupling made by the 





Cordesman Co., Cincinnati. Ohio. 
The post hanger, while strong and sub 


stantial, permits complete adjustment, both | 


horizontal and the latter being 


effected by applying a wrench to the bolt 


vertical, 
head seen below the cup. There is also a 
vertical and a horizontal swiveling move- 
ment, thus affording every means for adjust- 
ment. 

The coupling is very simple in form, con- 


e., the two 


sisting of four pieces only, 7. 





halves which interlock, as shown, and are 
tightened on the shaft by driving the two 
rings into place upon the conical ends. Thus 
there are no set-screws or projecting keys, and 





the coupling is easily put in place or re- 
moved. 
ae <=> — 
Turret Screw Machine. 
We illustrate herewith a new 16” screw 





ridge in front of “a . = 


the washer, and sii i 
to upset theusual [ 
rim back of the 
washer, both to 
simul- 
taneously, while 
the 
forcement 
in its 
place, 
they would thus 
at. This 
practical, 


be done 
steel rein- 
was 
p ro pe r 
where 


secure 








Was 
but 


genious 


not as in- 
as an- 
plan, 
was to 
ke the whole 
real 


otner 


Which 


end of steel, 
| nickel-plate 
ind stick it on —— 
steel former 
‘ich the 

of the inside 
On 
s former was 


was 
of the case. 


de- 


On this, as a cathode, the 


or what 
posit, of nickel. 
\oper thickness of copper was clectrically 


OOse, 


is called a ‘‘peeling” 


posited. A rolling process separated the 


loose nickel with its copper covering and 
The result 


is a nickel-lined copper case, with a steel 


el back from the steel former. 


ear. The operation was successful in the 
boratory, but was not proved practical on 
commercial scale. The plan was a modi- 
ition of a method by which the electri 


in, Mr. Luther Smith, who devised it, 


TURRET SCRE 


machine brought out by Pearson & Phelps, 
20 N. Des St., Chicago. It 
machine of unusually heavy design, and will, 


Plaines is a 


it is thought, meet the approval of manu 
facturers who are aiming to do heavy work 
The spindle is 
fs hole through it. 
The front bearing is 3 diameter by 4} 

The built 
lathes machines, with 
wire feed, automatic chuck, plain back gear 


upon turret head machines, 
of tool steel and has a 1 
long. 


machines are cither as turret 


or screw or without 


or geared friction head. 
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Rubber Pattern Work. 
By Joun T. User. 
PACKING THE 
Any kind of rubber that has been prepared 

during the of manufacture 

‘‘vuleanite” or rubber 


MOLDs. 
process for 
hard 
found suitable for making rubber patterns. 


work will be 
The cost of the rubber may vary from $2 to 
$3.50 per pound, according to the kind pur- 
chased (or, rather, the ‘* brand” name under 
which it is sold). 

the 


pound lots was found to be equal to most of 


Rubber purchased by writer in ten- 


the higher priced brands, and suitable in 
every way for this purpose. 
The rubber can be bought of any color 


desired, but the ** black” rub 
ber is the purest and best, 
The rubber is always sold in 


sheets, inclosed in ‘‘sized”’ or 
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‘glazed ” linen covers, to protect the rubber 
from the atmosphere and light; the rubber 
must, therefore, be kept so inclosed until 
peeded for immediate use, as it is liable to 
deteriorate and to get dirty by being exposed. 
Care must be taken not to allow any grease 
or dirt to get on those edges and surfaces of 
the rubber which it is desired should unite 
or flow together with other ed ges or surfaces. 
(The rubber is said to liquefy at a tem 
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perature of 240° Fahr., 
pounds. ) 

When the plaster molds have been pre 
pared as already explained, the mold sur 


gauge pressure 10 


faces proper may be coated with ‘* liquid 
as I 
obtained only at the dental depots; but as 


silex,”’ which can, as far am aware, be 
this coating is the best I know of for plaster 
mold surfaces, I should advise its use when 
ever it can be procured, 
had, 


thing to use is ‘‘ collodion.” 


In case the ‘ liquid 
the 
This can be pro 


silex’’ cannot be then next best 





| the nuts are screwed down tight; 


5 


This latter must be 
kept tightly closed, as it evaporates 
quickly, and must not be used too near a 


cured at any drug store. 
very 


flame or fire, as it is also highly inflammable. 
It is also better to buy it in small quantities 
(tive or ten cents worth at a time). 

The metal mold surfaces may be coated 
with powdered soapstone, or tale is better; 
the ‘‘ 
to this purpose, however, when the vulcaniz- 


soapstone” or ** tale” are better adapted 


ing has to be done in dry heat vulcanizers; 


the *‘ silex’”’ or ‘‘ collodion”’ is preferable in 
every instance. 
The molds are packed in the following 


manner : 

When the body of rubber in the pattern 
does not exceed 4” in thickness, as per the 
17 and 18), 
and the base plate pattern, Figs. 21 and 22 
(AMERICAN Macuinist, May 12, 1892), it 
will only be necessary to put into the mold 
a quantity of rubber just sufficient to fill the 
meld when the bolted 
Usually after a little practice the amount of 


half door knob pattern (Figs. 


flask is together. 
rubber necessary to fill almost any mold may 
be gauged to a nicety without having any 
surplus whatever. In the meantime, one of 
the two following methods may be adopted 
as a measure of safety: 

First. After 
what would be 


having put into the mold 
a sufficiency of 
a piece of the linen cloth (in 
which the rubber was wrapped) large enough 
mold surface (of the half mold 


into which the rubber has been packed) with 


considered 
rubber, take 


to cover the 


some to spare, wet it and lay it over the rub- 
ber in the half mold. Then place the other 
half mold (or flask) in place on this, put in 
the bolts and screw with the 
fingers, but not as yet applying any undue 
the The then 
placed in a pan or kettle of boiling water 


the nuts down 


pressure on same. flask is 
(or in any hot place having about the same 
temperature) and left there for a few minutes, 
until the flask and contents are heated to the 
temperature of the boiling water; it can then 
be taken out; and while yet hot the nuts are 
to be screwed down evenly all round, screw- 
ing each nut down a little at a time, and re- 
peating this until the whole are screwed 
down; 
this 


when 
has been 
done the nuts are 
to be unscrewed, 
the bolts taken 
out as quickly as 
possible and the 


flask opened. 


The cloth with 
Which the rub- 
ber in the mold 


Was covered can 
now be removed, 
and the surplus 
rubber, if any, 
can be cut away 
with a warm 
knife or spatula 
all the 
mold. Should 
there, on the con- 
trary, | deti 
ciency of rubber 
in the 
will 


around 


ea 


mold _ it 
plainly 
and 


be 

indicated, 
the 
can be made up 


deficieney 


by adding more 


rubber. Should 
the above-men- 
tioned cloth 
stick to the rub- 


——__ wu ber in the mold 
ee nee . 
upon opening 


the same (which 
it will do if the cloth has become dry), it 
may be readily removed by 
half of the mol 
wet the cloth. 


dipping this 
in the hot water again to 
When the surplus rubber, if 
any, has been removed, or the deficiency, if 
any, made up, the plaster mold surface (not 
the 
again with the ‘‘liquid silex”’ or 


the one with rubber in) can be coated 
** eollo- 
and the flask put 


together again, the bolts replaced, and, if 


dion,” whichever is used, 


necessary, the flask may be re-heated before 


when this 








6 


AMERICAN MACHINIST 


[Decemper 1, 1892 

















has been done it is ready to be vulcanized. | 
Secondly. If preferred, several grooves or 
depressions may be cut out in the plaster in- | 
= | 


vestment (which, for want of a better term, I 


will call surplus holes), around and away 
from the edges and surfaces of the mold 
proper, at the most convenient points in one or 
both halves of the investment, in such a man- 
ner as not to endanger the stability of the 
molds, and then to eonnect the mold and 
the ‘‘surplus holes” by an escape channel 
through which the surplus rubber may es 
cape into the above-mentioned ‘ surplus 
holes,’ making the ‘‘escape channels” shal- 
low near the molds and enlarging them as 
they approach the The 
mold is then packed with rubber as before, 


‘surplus holes.” 


being sure of having a sufficiency of rubber 
in them (as the flask is not to be opened 
again), but, if possible, avoiding having any 
surplus, for economy’s sake. The flask is then 
put together, the bolts inserted therein, and 
the nuts screwed down with the tingers; the 
flask and contents are then heated by placing 
it in boiling water or elsewhere, as before, 
after which the nuts may be screwed down 
tight, and it is ready for the vulcanizer. 

To pack the shell (and every similar) pat- 
tern, Figs. 26 and 27 (May 12), pieces of 
rubber are to be cut off in strips, and after 
being heated over a Bunsen burner or other 
wise (anywhere except over a smoky flame), 
to soften it somewhat, a quantity sufficient to 
fill the space between the “mold” and the 
“cone” is to be closely packed therein, on 
that side of the mold in which the cone is le- 
cated, using the tang of a small file or simi 
lar shaped instrument to pack the rubber in 
with. For the other (open) half mold, enough 
rubber can therein to insure a 
sufficiency for that half of the mold, and a 
little in addition to supply any deticiency that 


be placed 


may occur in the half mold already packed, 
Then put the flask together and proceed as 
before. 

When the body of 
pattern or any part thereof exceeds $” in 


rubber forming the 


thickness, as per the enlarged end or base of 
the ‘acorn nut” pattern, Figs. 81 and 82 
(October 6, 1892), and the hub or 
(through which the square spindle passes) of 
the (half) ‘‘door knob” pattern, Figs. 38 and 
34 (October 6), a different method to that 
given for the preceding examples must be 
followed or adopted when packing the molds, 
as, in vulcanizing masses or bodies of rubber 


boss 


which exceed 4" in thicknessin plaster molds, 
it will almost invariably be found, when 
such bodies have been vulcanized without 
taking or adopting special means to prevent 
it, that the body of rubber has become por- 
ous or blown, which is caused by the ac- 
cumulation or generation of some gas inside 
the body of rubber during the process of vul- 
canization, as per Fig, 35, 
tional cut of a rubber pattern, which should 


which shows sec- 


be the same as the half door knob pattern, 
Figs. 38 and 34, but which, as no precautions 
were taken to prevent it, was blown with the 
result shown. The porosity of the rubber 
would of itself be no detriment to the pat 

terns, but, on the contrary, would be an ad 
vantage, were it not for the fact that it also 
causes the body of rubber to become en 
larged and to bulge out, compressing the 
plaster molds and investment to make room 
for the enlargement. To prevent the poros- 
ity or enlargement mentioned above, it will 
be necessary to either put a cone in the cen- 
ter of the body or mass, or otherwise to sep- 
arate the layers of rubber forming the same 
by introducing or placing pieces of cloth or 
paper (if the latter would not be apt to get 
torn or separated, thus forming a connection), 
between the different layers of rubber. The 
hub or boss of the inner half door knob pat 

tern was cored in the following manner: A 
piece of old rubber tubing was cut off a lit 
tle less in length than the hub and about 4 

less in diameter, Inside of this piece of 
tubing a cork was pressed (to fill up); wen 
on the outside a layer of rubber was wrapped, 
the whole was then pressed into the mold; the 
body of the pattern was then packed as per 


: 
or tubing. 


rubber in each half of the flask, and filling 
the center in with pieces of old rubber hose 
Of late I have been using paper 
for the purpose of filling in the centers or 
coring any articles similar to those described 
I form the cores and centers as fol- 
lows: I take a piece of paper, the width of 
which equals the length of the hub or body 
to be cored, less 4”, and then, after wetting 
the paper, roll it up as solid as possible until 
it approximates about 4 in diameter 
than the outside diameter of the hub or 
body, then around this I put a layer of rub- 
ber (the ends of which will readily unite on 
coming in contact with each other if the rub- 


above. 


less 


ber is clean; in fact, one piece of rubber will 
always unite with any other piece instantly 
wherever and whenever they touch if the 
rubber is clean and not too stiff), and press 
it into position in the mold. For flat or plane 
pieces or bodies it is only necessary to fold 
the paper, after wetting it, to the size required 
as compactly as possible, and then either to 
wrap a layer of rubber round it and _ press it 
into position in the mold, or otherwise to 
first put a layer or layers of the rubber iu the 
mold, and then press the core into the cen- 
ter of this, placing a layer of rubber over it 
also, packing the rest or thinner parts of the 
mold, if any, inthe usual way. This makes 
the best core of any I have yet tried, and is 
so simple that no one will find any difficulty 
in making cores by this method very rapid- 
ly, nor is it necessary to remove the cores 
after the patterns have been vulcanized. 





In packing such patterns as the base plate 


RuBBER PATTERN WorRK. 


pattern, Figs. 21 and 22, that are connected by 
a gate which must of necessity, for obvious 
reasons, be very much reduced at those parts 
or points of the gate where it is joined to the 
pattern, a piece or strip of thin sheet copper 
may be embedded in the gate and also in the 
approximal ends of the patterns, to strengthen 
the gate at the above mentioned points. Also 
in making patterns which are to be grouped 
together, as per Figs. 12 and 14 (Feb. 18th), 
a strip of sheet-copper may be imbedded 
in the pattern at the point or points desired 
and left overhanging for attachment to the 
gates (which are to be made separate) by 
The mold, or rather the 
investment surrounding the same, must be 


means of screws. 


cut away for the copper strip to lie in, other- 
wise the overhanging position of the same 
will prevent the mold from coming together. 

When metal molds are used it will only 
be necessary in packing them to put as much 
rubber into the mold as will fill the same ; 
provision can be made for the surplus by 
cutting or filing one or more escape channels 
at any and as many points as desired, con- 
mold. 
When the metal molds have been packed as 


tinuing them to the outside of the 


above and the bolts inserted therein, they can, 
after being heated (as explained elsewhere), 
be squeezed or pressed together in a ‘‘ vise” 
or ‘‘ press” if preferred, though usually the 
bolts will suffice. There is no danger of the 
rubber being ‘‘ blown”? when vulcanized in 


metal molds, and even if the rubber was 
be done, as the pattern would still retain its 
correct form or shape. 
the flasks and molds 


together when the molds are made of plaster. 


used for squeezing 


THE BULBOUS SYSTEM, 





the outer half door knob pattern, Figs, 17] 
and 18 (March 17, 1892), or as any ordinary | 
pattern. The Figs, 31 | 
and 82, was packed by placing a layer of! 


acorn nut pattern, 


By this method a bulb or shell is produced 
by creating a pressure on the inside of the 
article that is being made during the process 





‘blown ” ina metal mold, no harm would | 


A press must not be | 


of vulcanization, thereby expanding the rub- 
ber and forcing it against the mold surfaces 
with whatever pressure is generated therein. 
Different sections or ‘‘ gores” (as they are 
termed) are cut and joined together, as may 
be seen on examining a hollow rubber ball 
or toy, which are always made by this 
method I will give the method that is 
always followed by makers of hollow rubber 
wares, and also the method I have adopted as 
being somewhat easier than the above. 

By the first method mentioned, patterns 
or templates are made for the different sec 
‘* gores”” required to form the article 
A sheet of rubber is then taken, 
and if nct already prepared, powdered 
“tie or ° rubbed on the 
outside of it, one or more ‘‘ sections” or 
‘‘ vores” are cut to each of the ‘‘ patterns” 
or ‘‘ templates” as required. The different 
sections or ‘‘ gores”’ are then placed one upon 
another, the ‘‘tale” or ‘‘soapstone”’ pre- 
venting the surfaces from sticking together. 
The edges of the different “sections” or 
‘* gores”’ are then, after being heated over a 
Bunsen burner, united or joined by squeezing 
them together with the fingers, the rubber 
as explained before readily uniting when the 
surfaces are clean and of recent 
Sometimes, however, 
‘‘gores” are joined together with a special 
cement made for the purpose. When this 
has been done a piece of small tubing (a pipe- 
stem will do) is then inserted at the point 
desired and a ‘‘ bulb” or shell is formed by 
expanding the sections united by blowing 
into the same until] the article is about 
the size required to fill the ‘‘ mold.” 
A little water, or sometimes am- 
monia water, is then poured into the 
“bulb,” the tube withdrawn and the 
opening after which the 
“bulb” is placed in the ‘‘ mold,” the 
‘*mold” closed, the bolts inserted 
and tightened up, and it is ready for 
the vulcanizer. Thesteam which is 
afterwards generated from the water 
inside the ‘‘ bulb” causing the rub. 
ber to expand and 
against every part of the ‘‘ mold” sur- 
face during the vulcanizing process. 


tions or 
to be made. 


soapstone” is 


” 


exposure, 
the ‘‘ sections” or 


closed, 


press closely 


Considerable practice will usually 
be required by this method before 
any very satisfactory results may be 

expected. The following method which the 
writer has adopted will be found much sim- 
pier and more satisfactory to those having had 
no prior experience with this class of work. 
Take one-half of the ‘‘ mold ” to be packed, 
coat it with ‘‘silex”’ or ‘‘ collodion.” Then 
take a sheet of ‘‘ rubber,” cut off a strip or 
piece that it is thought will reach across one 
end of the half mold, and without putting 
any ‘‘tale” or ‘ on the rubber, 
place it in position in the half mold, pressing 
it with the fingers closely down on the mold. 
surface. Another strip of rubber may then 
be cut off and laid alongside of the first piece 
in the balf mold, the edge of the second piece 
slightly overlapping that of the first piece, 
and so on until a layer of rubber has been 
placed or formed in this balf of the mold 
enough to cover the mold surface proper. 


soapstone ”’ 


The edges of the different pieces or strips are 
then joined by beating the ‘‘ wax spatula,” 
Fig. 16, and rubbing this over each one in 
turn, pressing them together until they are 
united. The ‘‘ rubber” may then be trimmed 
off around the upper margin or edge of the 
| mold surface, leaving the rubber protruding 





above the edge about #,’".. This protruding 
portion is then to be spread over and away 
from (outwards) the upper edge or margin of 
the mold surface ; a strip of rubber 4’' wide 
and the thickness of the sheet 


laid upon this overlapping portion of rubber 


rubber is then 


in the mold ; some water is then poured into 
this half of the mold. When the other half 
has been packed in the same manner (with 
| the exception of the last narrow strip of rub- 
ber being omitted in this instance) this half 
of the mold is carefully placed in position on 
the first half, thus closing the mold, the 
| bolts are then inserted and tightened up (or 
'down), and it is ready for the vulcanizer 
The overlapping of the rubber on the upper 


edge of the half molds, together with the 


perfect joint or union of the two halves « 
the ‘‘ bulb” when the mold is closed an 
squeezed together. A couple of small hol 
are afterwards drilled in the ‘‘ bulb” after 
has been vulcanized, to run the water out 
these holes are then filled or plugged up wit! 
‘sealing wax” or ‘‘ gutta percha.” 
Bulbs can only be made in metal molds; 
the plaster molds will not stand the hig 
internal pressure generated during the prox 
ess of vulcanizing the rubber. 

It will be found a difficu 
matter to produce good work, or to mak 


much more 
shell patterns by the bulbous system, tha 
by coring, and the success attending the us 
of this method is (except in the hands of ey 
pert rubber workers) of such an indiffere: 
nature that I do uot feel warranted in adv: 
I consider the making « 
shell patterns by coring, as already explained 
to be much more satisfactory. A very larg 
variety of solid patterns, such as the ‘‘ wash 
er’ and the ‘‘handle” patterns, a, a’ and ? 
b’, Figs. 1 and 2 (Oct. 15th, 1891), can, if d: 
sired, be made of gutta percha. If made o! 
this material no vulcanizer will be needed 
It will only be necessary to warm or heat thi 
gutta percha, and then pack as much of ji 
into the The mold i 
then closed, the bolts inserted (as already ex 
plained for packing with rubber), tke flask 
or mold and re-heated, the 
bolts tightened up, after which the flask o: 
mold can be immediately cooled off, and th« 


cating its use. 


mold as required. 


contents is then 


pattern taken out. The ‘‘gutta percha ” and 
also the flask or mold and contents can by 


heated in boiling water. 

Also, if desired, these and all similar pat 
of the kind of rubbe: 
used for making rubber hand stamps, tub 
ing, etc., ete. 

This kind of rubber vulcanize 
harder than the rubber tubing, ete., and fo: 
those patterns for which it can be used it wi 
be found to be fully equal to the ‘‘hard 
rubber.” It is also cheaper, and has this ad 
vantage over the ‘‘ hard rubber.” It 
not blow in vulcanizing, (or at least I hav 
never known it to blow), and a pattern can 
therefore be made solid throughout, n 
matter what the thickness may be, if th 
form of the pattern is such that it can be used 
for making the same, without the liability 
of the pattern being afterwards warped i: 
ramming up the mold when it is used. At 
other and a very decided advantage whic! 
this kind of rubber has over the ‘ hard 
rubber” (where it can be used) is that it car 


terns may be made 


never 


will 


vulcanizer, or appliance for the same pur 


made or invested, if plaster molds are used 
or the metal mold if the latter is 
though, of course, where a vuleanizer 
available, it is better to use it. 

After the mold has been packed and bolt 
together it may be put into the vulcanizer, 0: 
on a hot stone, or anywhere where the flas! 
(mold) and contents can be slowly heated t 
to 320° Fahr. f 
a space of from four to twenty minutes, a 


usec 


a temperature of from 284 


cording to the make of rubber, and th 
thickness of the article to be vulcanized. 

The vulcanizing temperature must not fa 
below 284° Fahr., nor, if possible, exceed 32 
Fahr. 


LETTERS FROM PRACTICAL MEN. 





Patent Laws and Regulations, 
Editor American Machinist : 

In your issue of October 20th, ‘ Patent 
Lawyer” expresses his opinion quite poi! 
edly that my article in your issue of Octob 
6th was ‘‘way off,” but he does not give bh 
thinking. 
to have depended upon his ability to misre; 


reasons for so Instead, he seen 
resent the article of October 6th—a thing th 
I believe lawyers as a Class are experts at d 
ing. 

Now as my arm has become rested I wi 
try to continue my ‘‘great invention” as 
was originally started, and try to show th: 
there are good reasons why the governmen 
should protect property consisting of paten 
ed inventions. 

The first thing ‘‘ Patent Lawyer” jum 





additional narrow strip, causes or makes a 


upon is the statement I made that there ar 


be vulcanized without having any special 


pose, other than the flask in which the mold is 
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lishonest patent lawyers who 
ny foolish thing in order that they may get 

fee for procuring a patent—a patent that 
he lawyer knows will be of no value to his 
lient. 

Now ‘‘ Patent Lawyer” cites a 
vhich, as he states, he advised his client not 
io try for a patent, and says it is a similar 
ase. I wish ‘‘ Patent Lawyer” would read 
he article of October 6th carefully, and see 
f he can find anything in it for an honest 
atent lawyer to get mad at. 


encourage 


case in 


Perhaps it was not a good idea for me to 
nake suggestions about patent law, I being 
i mechanic, nota lawyer. Still I shall have 
o differ with ‘‘ Patent Lawyer” in this re- 
pect. I have in some way got the idea that 

citizen of the United States has a right to 
omplain and make suggestions, regardless 

sto whether he is an eminent lawyer or a 
member of the legislature. I will admit that 
| overlooked one thing, and I am glad that 
‘Patent Lawyer” has called attention to it. 
A patent should be allowed to an ‘ Hon.” 
for the sake of accommodation, especially 
where the ‘‘Hon.” has sold the patent and 
spent the money; but, Mr. ‘‘Patent Lawyer,” 
should not such patents be marked with the 
word accommodation in large red letters, so 
that when a person is looking over the Offi- 
cial Gazette for practical things, he may be 
saved the labor of studying into things of the 
avecommodation kind? 

‘*Patent Lawyer” know what 
harm it does to issue patents on useless in- 
ventions. Perhaps the best way to answer 
this question will be by asking another: 
What is the Patent Oftice doing business for 
—is it for fun, for benefit to the country, or 


wants to 


for the purpose of supporting the govern- 
ment ? 

I don’t know that any one will complain 
about the issuing of what I call accommo- 
dation patents if they would be so marked 
and printed in a separate Gazette, but Lcom- 
plain that the great growth of the business in 
the Patent Office is not of the kind that will 
benefit the country much in the way of 
making useful new inventions available to 
the public after the seventeen years’ time al- 
lowed tothe inventor. If the government 
would give better protection more useful in- 
ventions would be the 
grand object of the Patent Office to afford 
protection to an inventor for a while, under 
the end of this time 


patented. —Is_ not 


the conditions that at 
the invention will become public property? 

Now, Mr. ‘‘Patent Lawyer,’ what does the 
public want of an invention for hitching a 
horse, for instance, that requires two police- 
men, two horse doctors, and two machinists 
and a horse to work it to advantage? When 
the Patent Office will allow a patent on such 
a subject, does it not look as though they had 
lost sight of everything except the $89 ? 

I hope ‘* Patent Lawyer,” being a lawyer, 
ind so in better position to make suggestions 
than I, will suggest to others of his profes. 
sion and to legislators that they get larger 
hammers and strike harder blows, and see if 
they can’t make some impression, instead of 
just hammering. 

Inventions that have to be brought to the 
eves of the public, such as, for instance, a 
lamp, watch, saw, knife, where everybody 
has a chance to understand just what the 

w feature is, | believe as a general thing 
ire patented; not that it gives good protection, 


t because it is the best that can be done; 
it inventions that relate to a process of 
inufacture which are often of the most 


valuable kind, things that would b- of great 
value to the country; in fact, the very things 
that patent laws should promote, are now kept 
the most level headed 
manufacturers, for good reasons. A patent, 
I b: lieve, does not differ very much from a 


crets by some of 


deed of apiece of real estate. 

\ man may own apiece of real estate just 
gets the decd as after- 
is his title, and a man 


the same before he 


vard, but the deed 
ho has spent money and worked at perfect 


ug an invention owns that invention just 
the same before he gets a patent as after 
vard, but the patent is his title from the 


the case of the real 


tate, if anybody sets fire to the buildings, or 


overnment. Now in 


in other ways destroys his property, or steals 








or appropriates, the government will foot 
the bills in prosecuting and punishing that 

party. Now in the case of the property con- | 
sisting of a patented invention the owner 
has paid more for his deed than the owner of 
the real estate, but when the whole inven- 
tion is stolen outright he is entitled to no 
protection from the government, but must 
protect himself, and if his wealth will not 
reach so far then the offender goes unpun- 
ished and the citizen is wronged; but accord 

ing to ‘‘ Patent Lawyer” it is all right. 
‘* Eminent lawyers and legislators have ham- 
mered away at it.” 
things that do not happen. 
that has happened, and I think I can find 
lots of them. 
perfected and patented at no small expense 
aninvention. It wasa_ practical thing, and 
just what was wanted for the purpose. An- 
other party started to manufacture this thing 
just about as soon as they could after finding 
out about it, and would not and will not to 
this day recognize the inventor’s claim at all. 
The inventor has tried hard to come to some 
settlement without carrying the matter into 
the courts. 

Lately : understand the manufacturer has 
informed him that he may sue him if he 
wants to. This is quite a privilege, is it not, 
Mr. ‘‘Patent Lawyer’? 

‘*Patent Lawyer ” Want to tell 
us that any patent is worth $17,500,000, 
but this one is a pretty good one, and I be- 
lieve it is not actually worth 
$1,000. 

Now let the inventor carry this matter into 
the courts and have it 
three or 


seems to 


more than 


linger there 


A party about five years ago | 


|mation. In preparing prints for the machine 
f | 
I am not telling of 


Here is a case | 


sign the prints become obsolete it is desira 


About 
ors, paying inventors a salary, and a few 
other things mentioned by ‘‘Patent Lawyer,” 


seventeen years. pensioning invent- 


if he will in some way connect these things 
with the subject I will try to reply. 

A MECHANIC. 
Blue-prints—Aluminum—Cam Rollers, 
Editor American Machinist : 

I would like to mention in your columns 
my difficulty with blue-prints, hoping that 
some of your readers may volunteer infor- 


shop I paste them on heavy cardboard and 
apply two coats of white shellac varnish. 
This treatment insures a surface from which 
dirt and grease may be wiped with a wet 
sponge, but it will not take the Helios fluid if 


a correction is to be made. Can any one 
suggest a preparation which will make 


water-proof lines on such a surface ? 
When by reason of improvements in de- 


ble to paste new prints over the old ones; 
would like to 
suggest a paste or glue that will adhere to 


hear from some one who can 


the hard, smooth, varnished surface; have 
tried several kinds without success. 

Has anything been done in the line of blue 
printing by electric light ? 
draftsmen have, like myself, been seriously 
inconvenienced by being unable to get prints 
in rainy weather. 

Have any members of the craft used alumi 
num drawing instruments? Would like to 
know if they smut the paper, and also ad 
dress of the manufacturers of such tools. 

Referring to the re 
marks of Mr. Durfee 


Doubtless many 





four years; allthistime fF ————— oncam rollers, in your 
the manufacturer has \ issue of 10th inst., I 
the use of the invention, i ' would like to suggest 
The inventor may .\ | that the probable rea 
win the case and he ) \ son for many designers 
‘ i ; : 
may lose, depending ‘) | using roller FR in pref 
much, I believe, upon |). >= -e erence to F is that 
how much money the the latter, from its 
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THE TWIN-SCREW STEAMSHIP 


other side feels disposed to furnish. At any 
rate, he will have to spend the value of the 
patent, perhaps much more. 

Now are there not 
should not sue, good 


good reasons why he 
reasons Why he should 
vive his property to a thief, good reasons 
why he should accommodate him with an- 
other patented invention as soon as he calls 
I tell you, Mr. ‘‘Patent Lawyer,” a 
patent makes a regular despot of a 


again? 
U...5. 
man. It opens up a way for him to give 
away all of his inventions, and then throw 
all the at breaking 
stone and sawing wood into the heap after 
them. I will tell you of a case that had to do 
with other property, money in this case. <A 


money he has earned 


friend of mine had a small amount of money 
stolen from him in the city of Bangor, Me. 
He notified the police. The thief was caught, 
tried, and punished by one year’s imprison- 
ment without my friend having to pay a cent. 
The and returned. 
Now if my friend had been obliged to pay 
all expenses (us he certainly would have to 


money was recovered 


do if it was a patent instead of money that 
was stolen), including the thief’s board while 
in jail, would there not have been good rea- 
sons why he should want the thief to go free, 
good reasons why, if caught, he should try to 
influence the judge to make his time short in 
jail? ‘* Patent Lawyer” is lucky in having a 
contented mind. - 

Hecan dream of inventions worth $15,500,- 
000, while he tries to collect $25 from the in 
ventor. If the government should take $35 
from me for which they would undertake to 
insure me good health for seventeen years | 
should expect them to pay my doctor's bills, 


and pay me for my time while sick during the 





‘‘ TUBULAR.” 


on the 

lever, which in some cases is more objec 

tionable than the wear due to the theoretical 
inaccuracy of roller RP. 
Battle Creek, Mich. 

ee 

The Twin-screw Steamship “tubular.” 


wedge shape, would cause thrust 


W.S. LEONARD. 





Considering the amount of attention which 
the propulsion of vessels by means of screw 
propellers has attracted for some time past, 
it will perhaps be of interest to our readers 
to learn that Messrs. Cochrane & Cooper, of 
Beverley, near Hull, 
structed a vessel, illustrated herewith in sec 
tion in Figs. 1 and 2, 


have recently con 
which, it is claimed, is 
likely to revolutionize the means of propel 
ling vessels so far as river and canal traftic 
The object of this method 
of construction is 


are concerned, 
to enable steamers to be 
propelled at a fair speed on rivers and canals 
without causing back-wash, which is so in 
jurious to the banks and to small craft. It 


is stated that a premium has recently been 


offered in America for a steamer which 
would fulfill the above-mentioned conditions, 
apd that the ‘‘Tubular’’ has been con 


structed, after extensive experiments, with a 
view to securing this premium, 

the ** Tubular” 
Length, 94 feet; beam, 18 feet 6 inches; and 


The dimensions of are : 





depth of hold, 8 feet. She is fitted with com- 
pound surface-condensing engines, 
cylinders 9 inches and 18 
with 18-inch stroke, capable of developing 
125 1. H. P., and estimated to drive the ves 
sel at a speed of 10 knots, As 


having 
inches diameter 


will be seen 


from the illustrations, the vessel is copstructed 


with two tubes 4 feet 6 inches diameter, run- | 


ning longitudinally with and placed about 
the middle of the hull 
the 
screw propellers are 


Inside, and at about 
midway in length of these tubes, the 
placed, and are 
the 
constructed for 


con- 
with the engines in usual 
This 
the Tubular Twin-screw Amidships Propul- 


nected man- 


ner, vessel has been 
sion Company, Limiced, of York, and is in- 
York. 


She has a deadweight capacity of 180 tons — 


tended for trading between Hull and 


Industries (London. ) 





ame 
That Coal Affidavit. 
Mr. Charles Parish, of Wilkesbarre, Pa. 
has made an aflidavit which was filed in the 
Court of Chancery of this State, on Tuesday, 


’ 


in which are several statements that may be 
Parish is the 
president of two or more coal-mining and 


more or less important. Mr. 


coal selling Companies, and he swears that, if 
the present rate of consumption of coal is 
coutinued, the entire supply of coal in the 
Pennsylvania coal fields will be exhausted 
within the next one hundred and fifty, and 
probably one hundred years ; he also swears 
that the consumption of coal is extravagant 
and wasteful, that the methods of mining it 
that the 
prices of coal that have prevailed for two 


are even more wasteful, and low 
years past have been very disastrous to the 
public. We do not, notice that 


Mr. Parish swears that the existing condi 


however, 


tions have been disastrous to the coal com 


panies. It would have been interesting if 
Mr. Parish had given in his affidavit the fig- 
ures of the dividends and profits of the own- 
ers and operators of the coal mines, and had 
demonstrated to the satisfaction of the buyers 
and consumers of coal that the increase of the 
price of this necessary article of consumption 
was justifiable, If the coal-mining business 
is carried on in a wasteful is for 
those who own and operate the mines to 
methods, If the 


burn the coal are extravagant in its use, that 


manner, it 


amend their people who 
don’t hurt Mr, Parish or any other coal pro 
ducers or coal sellers, provided the coal is 
duly paid for. As to the future anticipated 
coal famine a hundred ora hundred and fifty 
years hence, that need not worry either Mr, 
If the coal 
supply gives out there will be some other and 


Parish or avy of his customers. 


perhaps better fuel than coal found, and pos- 
sibly it will cost the people of the coming 
generations Jess than coal 
What the public would like to 
whether the partics who now 


costs us now. 
know is 
the 


coal supply are treating their customers fair- 


control 


ly by supplying coal ata price which gives 
the coal merchant a fair profit and docs not 
unduly the 
without any justifiable reason limiting the 


burden coal consumer, or are 
production of coal and exacting from the 
buyers an exorbitant price.—Hvening Jour- 


nal Jersey City ) 


ihe 
Our attention has been called to an error 
which occurred in our remarks about the 
modern steamship, the statement having 
been made that the Great Eastern was made 


of wood As a matter of fact, as nearly 
every one knows, the vessel was of iron, and 
on one of her trips to this country she struck 
a rock, in or near this port, and tore a hole 
in her hull, which was repaired by boiler 
within a wooden 


makers who worked box, 


which was made large enough to cover the 
opening, and with one side open, the edges 
of this made to fit the hull. The 


water being pumped out of this, the boiler 


being 


makers were enabled to enter and work thus 


under water, there being, of course, no dock 


facilities which would answer for such a 
vessel, 
— ae — 
The incresse of the capital stock of the 


Western Union Telegraph Company, said to 
have been made with a view of the ultimate 
sule of that corporation to the 


to the 


roverpment, 


has given rise rumor, no doubt true, 
that the stock of that company now held by 
the Baltimore & Ohio Railroad Company is 
being negotiated for by the Western Union. 
Baltimore & Ohio Railroad officials say that, 
if they sell, the 
after the 


cember | 


will not be made until 


sal 


dividend i paid, about De 


stock 
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Engineers in the Navy. 


At this writing, the Secretary of the Navy 
has under consideration a case which is of 
very great interest to all who are in the 
engineer department of the navy, and the 

is hoped, go far 
the difficulties, and 
friction 


decision of which will, it 
towards settling some of 
removing some of the causes of 
between what are known as the “line” and 
‘staff” officers of the navy. We have 
before called attention to the fact that the 
modern naval vessel is nothing more nor 
less than an elaborate machine designed for 
fighting, and placed upon a floating founda- 
tion. This being the case, it is inevitable 
that the engineers and mechanics who un- 
and can make it do 
what it is designed to do, should come more 


derstand this machine, 


and more to the front, because the issue of a 
battle will depend in a constantly increasing 
proportion upon their intelligence, special 
knowledge, and ability to use this special 
knowledge unhampered by red tape, and 
the unreasonable restrictions of those who, 
in the nature of things, can know next to 
nothing regarding the nature of the duties 
which must be performed by engineers. 

The case briefly stated seems to be thus: 
Assistant Engineer Danforth, of the ‘‘ Phila 
delphia,” was in charge of the engine room 
of the cruiser, and was conducting a test of 
the capstan steam pipe, which test had been 
ordered by the chief with the 
approval of the captain of the vessel. Dur- 
this test, the master at arms appeared in the 
engine room, and started to take a machinist 
named William Dunlop, who was engaged 
in the work, to the mast. He was stopped 
Danforth, who said that men 
ought not to be taken from the 
without his knowledge, 
of the orders of the officer of the deck, which 
the master at arms claimed he was follow- 


engineer, 


by engineer 
engine room 
even in pursuance 


ing. The master at arms seemed offended 
at this, and reported to the officer of the 
deck, who apparently gave up his demand 
for Dunlop, and sent for engineer Danforth 
to report to him on deck. Engineer Dan- 
forth, meantime, had himself 
sent Dunlop to the mast, refused to leave 


who, in the 


his work to report on deck, on the ground 
that he was responsible for the work then 
going on, and that the officer of the deck, 
and, in fact, no one, except the captain of the 
could relieve 
He was then sent 


vessel or the chief engineer, 
him of this responsibility. 
for by the executive officer, and immediately 
as he considered that an order 
from that source relieved bim of all re- 
sponsibility for the work in his department. 
Within an hour after this, charges had been 
formally 


responded, 


made against him, and he had 
been denied all opportunity to make any 
explanation whatever of the reason for his 
call of the officer 
of the deck. The trial just ended was for 


refusal to respond to the 


his alleged refusal to obey the lawful order 
of his superior officer. 

The mere statement of this outline of the 
case is sufficient to show to any one who has 
any experience with steam machinery and 
its management, the anomalous, not to say 
utterly absurd position in which an engineer 
of the 
and regulations of the 


navy is placed by the present rules 
service. It needs 
only the commonest kind of common sense 
to perceive that it is vitally necessary for an 
engineer who is incharge of work going on 
in an engine room to know that, when he 
places a man ina certain position, and gives 
him certain duties to perform, he will re- 
main in that position, and perform those 
duties, and not be liable to be taken away by 
any other authority without the knowledge 
and consent ot the engineer in charge of the 
work. The 
nizes this principle as vitally important to 


proprietor of any factory recog- 


the safety of his plant and of himself, and 
with the 
possible exception of a naval officer, ought 


it would seem as though any one, 


to recognize that to attempt to establish any 
other principle is the very quintessence of 
In this particular case the tak- 
ing away of the machinist Dunlop from his 
knowledge of the en 
gineer in charge of the work, would probably 


foolishness. 
position, without the 


not have resulted in any very serious conse- 





quences, the vessel at the time not being un- 
der way, and the test of a steam pipe not 
being a very difficult matter; but the princi- 
ple admitted, that any officer of the deck who 
may happen to be on duty may send for any 
member of the engineer force at any time, 
and require him to report on deck immedi- 
ately, regardless of circumstances, and with- 
out reporting to his superior officer, then the 
engineer officers of a naval vessel ought to be 
relieved entirely of all responsibility except 
to blindly orders from the deck, no 
matter if such an order may be known to be 
liable to cause the explosion of a boiler or 
the complete wrecking of the engine. Any 


obey 


one outside the navy knows very well that 
no engineer whose orders given to his sub- 
ordinates are liable to be countermanded by 
a superior authority can properly be held in 
the least degree responsible for the conduct 
of his department. In other walks of life 
this principle has long been well understood, 
but in the navy, tradition, red tape, and the 
apparently intense fear entertained by the 
ofticers of the line that some of their author 
ity, dignity and importance may be taken 
away from them if any one else on board 

naval vessel is allowed to exercise any discre- 
tion or is given control of anything what- 
ever even though it be something which in 
the nature of things the line officer can know 
nothing about, stands in the way of the rec- 
ognition of this plain principle of 
mon sense, and 


com 
friction be- 
tween the engineer and other ofticers of the 
navy, which it seems to us may well be al- 
most unbearable, and which has Jed to the 
resignation of many engineers, while others 
stand ready to embrace the first opportunity 
for leaving the service. 

When the broad general principle that fu- 
ture naval battles will be contests of ma- 
chines, in which the best machines, handled 
in the best manner, will be victorious, and 
that these machines can be well handled 
only by understand 
them and are given control of them, being 
held responsible for then en- 
gineers and machinists can serve in the navy 


results in 


men who thoroughly 
results only, 


with some degree of enthusiasm and interest 
This principle is bound 
to be recognized some day, but in the mean- 
time the navy would seem to be a good place 
for engineers and machinists who have abil- 
ity, ambition and self-respect to keep out of. 


in their business. 


Since writing the above, and just as we go 
to press, we learn that Secretary Tracy has 
approved the sentence of the court, @. e., that 
Danforth is guilty as charged, and that he be 
suspended for one year on half pay with loss 
of rank. We shall comment upon this next 


week. ce 


A senatorial committee in session in Chi- 
cago, forthe purpose of investigating the Pink- 
erton and other detective ageneies, elicited 
from a detective some very significant testi- 
mony regarding the business. The witness, 
Robert Bruce, is described by the press dis 
patches as being the manager of a detective 
He testified that he would not be- 
lieve a detective under oath, and, upon being 
asked whether he would apply that to him- 
and that ‘‘in strikes 
detectives were often induced to manufact- 


agency. 


self, said that he would, 


ure evidence, as their employers would im- 
doing nothing if they failed 
to report progress of some sort.”” He declared 
further that the ‘‘Pinkerton men were usu- 
ally the scum of the earth, and that one of 
Pinkerton’s superintendents was an ex-con- 
vict!””» The men of other agencies were, he 
declared, no better as a rule. 

This testimony of a detective, taken in con- 
nection with what has been known before in 
regard to these agencies, should be considered 
by employers who may be thinking of hiring 
such men to go among their employes and 


agine they were 


ascertain whether or not there is dissatisfac- 
tion among them, and whether there is lia- 
bility of a strike oreother trouble. As we 
have said before, we believe that by far the 
best plan is, first, to do the and at 
least as well as other employers in the same 


fair thing, 


line are doing; then to be candid and entirely 


| fair-minded in the discussion of any question 


which may arise, and to prefer the word of 


up honest mechanic or laborer rather than 








that of a so-called detective who may make it 
apart of his business to manufacture evi 
dence, and who is by nature opposed to 
work and workmen. So far as ourobserva 
tion extends, we have never known such 
course to fail in producing good results, 
while we have known the opposite course t 
produce friction and trouble in very many 
instances. In any event the employment of 
detectives seems to be a very good way to 
cause trouble or to intensify that which may 
already exist. 
— 

From the fact that when a collision of 
railroad trains occurs, in which the ordinary 
and the Pullman cars are both concerned, 
the Pullmans are usually comparatively un 
injured, it is being argued that trains should 
are, like the 
strong to resist the 


be composed of cars which 
Pullmans, sufficiently 
force of a collision. It is probably true that 
stronger cars would reduce the amount of 
damage and the number of fatalities, but to 
assume, as some seem to assume, that it would 
almost do away with damage or fatalities in 
case of collisions, is, we think, erroneous, for 
the reason that the force exerted in striking 
by a body which is in motion depends very 
much upon the resistance encountered, and 
upon the distance within which the stored 
energy in the moving body is absorbed after 
the first contact. Where there are weak cars 
in a train, these, by crushingand gradually 
giving way, reduce the force exerted upon 
the stronger ones very materially. If cars 
could be constructed which would be abso- 
lutely unyielding when striking together, it 
is safe to say that not a living person would 
be found within them after a collision at 
any considerable speed. 





2 

Mr. W. R. Waggener, Professor of Natu- 
ral Philosophy at the State University of 
Colorado, at Boulder, has issued a circular 
letter in which he advocates the plan of 
printing engravings used to illustrate text 
other publications on sheets of 
transparent gelatine or celluloid. This print- 
ipg is to be done independent of and in ad 


books and 


dition to the printing of the engravings in 
the book, and the sheets so printed should ac- 
company the book, so that they may be used 
in a lantern for projection upon a screen for 
use in the class room or in lectures. Prof. 
Waggener has tested the plan sufficiently to 
prove its entire practicability, and thinks that 
by putting the engravings for a book to 
gether upon a printing press, and printing 
them upon large sheets of the transparent 
material, which are afterwards to be cut up 
for use, it can be done quite cheaply. He 
hopes to see the plan generally adopted, and 
makes the suggestion for what it is worth. 
HS ee 

Any one who has ever taken the trouble to 
look into the matter has found that men who 
drive and conduct street cars are usually 
made to work unreasonably long hours for 
very small pay, and when there is a strike 
for the purpose of improving matters or to 
resist further encroachments, they 
have the sympathy ef the public. 
est proposition is to place 


usually 
The lat- 
in street cars mail 
boxes, not for the convenience of the public, 
but so that the chances of the men winning 
in contests with the companies will be re- 
duced. It is doubtful if the 
General can be 


Postmaster 
induced to lend his aid to 
such a scheme, but if he should do it we 
should say that he would be using the power 
of the government in pretty small business. 





PIONS a 
(JuEs insWERS 


Questions of general interest r¢ falta to subjects dis 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there isa request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
she € ‘a 

(516) P. P., New York, 


writes: Can you 


inform us if the soot of steam boiler pipes is 





used for any 


purpose, polishing, for in 
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stance. .A.—We have no doubt that soot is 
ised in some of the industrial branches, al- 
hough we cannot at present recall any par- 
icular instance; but we believe it is not us d 
‘or polishing. 


(517) G. H. C., Belleville. N. J., writes. 
in answer to T. C , Detroit, Mich., Question 
176, in your issue of November 10, current 
volume, will say that if he will write to 
Messrs Peck & Snyder. 126 to 130 Nassau 
treet, New York, he will secure what he is 
king for, at a cost of from $40 to $60. 


(518) W. A. S, Montclair, N. J., writes: 
Please answer the following through your 
olumns: A. claims that the front side of an 
invil is the side at which the smith stands 
when working. B. claims that the front is 
the one at which the helper stands. Which 
isright ? A.—B. is correct. See answer to 
Question 467, in our issue of November 3, 
‘urrent volume. 


(519) M., Hartford, Conn., writes: A friend 
of mine has a boat 22 feet long, 4 feet 6 
inches wide, with a 24 x 38inch engine run- 
ning at the rate of 400 revolutions per min 
ite and using steam at 200 pounds pressure. 
The boat makes about 5$ miles per hour. I 
propose adding a cylinder 5 inches diameter 
and making an upright tandem compound 
condensing engine of it. What should be 
the power of such an engine properly con- 
structed ? A.—About 5 horse-power. 


(520) J. R. G., Philadelphia, Pa., writes : 
Please inform me of a method of silvering 
sheet brass which is stamped with figures, 
such as clock dials, etc. I would prefer a 
wash to the battery process. A.—In_ the 
Scientific American Cyclopedia of Receipts 
the following is given: The first essential is 
that the metal be chemically clean, which is 
best done by the use of dilute nitric acid, 
followed by a wash with clean water, and 
then with dilute aqua ammonia, drying in 
sawdust. If the metal be then rubbed with 
chloride of silver dissolved in water, and 
then washed and again dried in sawdust, the 
result will be fine. It should, however, be 
immediately lacquered, in order to preserve 
the surface. 


(521) L. T., Penn Yan, N. Y., writes: I 
have invented a new engine for which six 
cylinders are to be used; the steam is to be 
admitted at one end only. I would now like 
to have your opinion. Will the steam at 200 
pounds pressure, admitted to the upper ends 
of these cylinders for one-eighth of their 
strokes, lose its heat and pressure during the 
other seven-eighths of the stroke, so that at 
the end of the stroke a good system of con 
densation will handle the exhaust steam to 
produce a vacuum? Or can I admit steam 
at 200 pounds, one-fourth or one-half stroke? 
Or must I cut it off at less than one-eighth 
stroke ? Please just say in your answer, 4 or 
1 or the proper point of cut-off. A.—Dur- 
ing expansion the steam will of course lose 
heat and pressure, and there will be no difti- 
culty in handling theexhaust. Steam should 
be cut off at about ,5 or ,), of the stroke. 
We have no faith in your design of engine, 
and in our opinion you will not accomplish 
what you have set out to do. 


(522) J. P., Rochester, N. Y., writes: 
Please inform me through the Question and 
Answer columns if there isa way to put blue- 
prints in the printing frame without doing 
so in the dark room? And is it good prac 
tice to take them out and wash them in the 
light? [ know but very little about them, 
and wish to try my hand at it. A.—Blue 
prints are not generally put in the printing 
frame ina dark room. Before you take the 
prepared paper out of a dark place, place 
the tracing in the frame with its face touch 
ing the glass, and have everything ready to 
receive the paper, Which must be placed with 
the prepared side touching the tracing, then 
close the frame and expose to the light. The 
paper will not be injured if you lose no time 
in putting it in the frame. The prints are 
ilways washed in a light room; the lines 
will become fixed as soon as the paper is 
ubmerged in water, and it should not be 
taken out until the lines become white, or 
until the yellowish tint, which appears after 
putting the paper in water, is washed off 


(523) J. M. D., Toronto, Can., writes: I 
have some car wheels to ake which have to 
be chilled on the rim and afterwards an- 
nealed. The thickness of the rim is about 1 
inch. How thick should the chill be? A.— 
\bout 34 inches, 2. About how long should 
they be submitted to heat, and how hot 
should they be made, or what is the best 
way to anneal them? A.—The castings are 
taken out of the mold as hot as possible, and 
at once placed in an annealing pit and left 
there for three days with fire underneath, 
allowing the fire to gradually cool off. You 
will obtain a better idea of the process by 
visiting a foundry in which car wheels are 
cast. 3. Can wheels be succcssfully made 
without annealing? A.—No. 4. If you 


have thrown any light on the subject in the 


columns of the AMERICAN Macutnist, kindly 
state number of issue. A.—We have not 
given a complete description of the process, 


(524) E. B., Erie, Pa., writes: In your 
issue of October 20, Question 448, the 
moment of inertia of a cylindrical bar is given 


as being equal to = ; Haswell gives .7854 
r?, Please state which is right. I find the 
results are the same for a 2-inch bar, but for 
a 1-inch bar there is quite a difference, A.— 
It seems to us that you have made a mistake 
in copying Haswell's formula; in our copy 
of Haswell we tind the moment of inertia of 
a cylindrical bar to be equal to .7854 r¢; 


- 4 
d - both are 


correct, and either one can be used. 2. Is 
the moment of inertia used in other compu- 
tations besides those for finding the stresses 
due to transverse forces? A.—Yes. 3. 
Under what conditions is the modulus of 
elasticity used ? A.—lIt is used in computa 
tions relating to the deflection of beams, 
columns, etc. 4. Kindly name a book that 
thoroughly explains the above and kindred 
terms used in computing the strength of ma- 
terials—one that can be understood by one 
having a knowledge of elementary algebra. 
A.—‘* Mechanics of Material,’ by Maustield 
Merriman; and ‘‘ Elementary Applied Me- 
chanics,” Part 2, by T. Alexanderand A. W. 
Thomson, are excellent books to have. 


this gives the same result as 


(525) C H., Mittweida, Germany, writes : 
Please inform me through your columns if 
foreigners, that is young men of Dutch 
parentage, would be admitted as students in 
the United States Naval Academy, and 
what knowledge a person must possess to 
enter it; also the fees. I ama student in 
mechanical engineering in one of the colleges 
in Germany, and a careful reader of your 
paper. A.—You will have to become a 
citizen of the Uyited States before you can 
be admitted You must also be recommended 
by a member or delegate of the House of 
Representatives. The rules are: There shall 
be allowed at the Academy one naval cadet 
for every member or delegate of the House 
of Representatives, one for the District of 
Columbia, and ten at large, provided, how- 
ever, that there shall not be at any time 
more in the Academy appointed at large 
than ten. The candidate for the District of 
Columbia and all candidates appointed at 
large shall be selected by the Presdent. 
Candidates allowed for congressional dis- 
tricts, for territories, and for the District of 
Columbia must be actual residents of the 
districts or territories respectively from which 
they are nominated, and all candidates must 
be, at the time of their examination for admis 
sion, between the ages of fifteen and twenty 
years, and physically sound, well formed, 
and of robust constitution. Each cadet will 
be required tosign articles by which he binds 
himself to serve in the United States Navy 
eight years, including his time of probation 
at the Naval Academy. In regard to the 
examination which candidates must pass, 
and other particulars, see answer to Question 
75, in our issue of February 25, current vol 
ume. 


(526) J. D., College Rock, Cal., writes: 
I want a little information relating to elec- 
tric plants. J am night engineer cn the elec- 
tric railroad; ] have had six years’ expcri- 
ence in the machine shop, but this is my first 
engineering job. Iam 23 years of age, and 
a freshman in the college here. I want you 
to give me the names of some good books 
treating on electricity. A.—Probably the 
most useful and practical work for you to 
use under the circumstances is ‘‘ Street 
Railways, their Construction and Mainten 
ance,” by C. B. Fairchild. There are many 
other good works which treat on the subject 
from a theoretical standpoint; some of these 
have been noticed in our columns, It seems 
to us that the professors in the college should 
be able to give you better advice than we 
can, 2. Now the most important question | 
want you to answer is, Which do you con 
sider to be the best engine? We are going 
to putin a 150 horse-power engine in place 
of another one, but have not decided what 
kind to get. We want the best kind of en 
vine, and one that will give the best sitis- 
faction inthe long run. A.—We will not 
recommend any engine in preference to 
others, either through our columns or. pri 
vately. The best way is to engage the serv 
ices of a first-cluss mechanical engineer; let 
him study the conditions under which the 
engine has to work, and the work required 
of it; he will then undoubtedly recommend 
the most suitable engine, and one that will 
give the most satisfactory results. In select 
ing an engine many things have to be taken 
into consideration, and no one is better quali 
fied to judge than one who has had experi 
ence inarranging steam plants, and whose 
honor and reputation is at stake in case of 
failure. Do pot attempt to make the selec 
tion yourself, unless you have the necessary 
qualification to do justice to your employer. 


running at a speed of 15 revolutions per min- 
ute. Please give formula for computing the 
above. A.—We shall assume that the 48-inch 
wheel is keyed to the shaft, with a journal 
on each side of the wheel. In computations 
of this kind we have tomake the journals large 
enough so that they will not heat; this will 
generally give a shaft strong enough to resist 
all the forces acting upon it. To prevent 
heating we must know the pressure on each 
jeurnal, which is found in the following 
manner: The wheel has to transmit 22 horse- 
power. or 22 X 33,000 = 726,000 foot-pounds 
per minute; the circumference of the small 
wheel (20 inches in diameter) is 7.85 feet, 
and in making 15 revolutions per minute the 
speed at the circumference will be 7.85 x 15 
= 117.75 feet per minute; hence the force 
726 000 
7.75 
the pressure on both journals of idler shaft 
is equal to twice 6,165 pounds, or on one 
journal we bave a pressure of 6,165 pounds, 
he pressure persquare isch of the project 
ed area of the journal should not exceed, say, 
300 pounds, consequently the area of the 
— 20 55 
o 
square inches. If now the length of the 
journal is to be three times the diameter, and 
if we designate the diameter by d we then 
have 


transmitted will be = 6,165 pounds; 


projected area should be 


dX 8d = 20.55, or 3 d® 


20.50; 


from this we get 
20.55 — 
a = — ae 6.85; 
3 
d — Vv 6.85 2.61, 


say 28 inches for the diameter, and 28 Xx 8 = 
7éinches forthe length of journal. Good judg- 
ment guided by experience must be exer- 
cised in selecting the pressure per square inch 
of projected area; 300 pounds per square inch 
may be taken when the pressure is on top of 
the journal; when the pressure is on the bot 
tom a greater value per square inch may be 
adopted. For very high speeds a smaller 
value may have to be taken, and the length 
of the journal will have to be four times the 
diameter, or even more, as experience may 
dictate. 


(528) L. C. M., Wilkes Barre, Pa, asks: 
What is the volume of the space between 
the threads per pitch or per revolution of a 
screw of the following dimensions? Out- 
side diameter, 12 inches; diameter at the 
bottom of thread, 38 inches; pitch, 6 inches; 
thickness of thread, 2 inches; see sketch. A.- 

The volume between the threads per revolu- 
tioncan be approximately found in the fol 
lowing manner: Assume the space between 
the threads of the screw to be filled with, 
say, lead; this will form a bar coiled around 
the cylindrical core C, Fig. 1. The cross 
section of this bar is equal to the rectangle 
abedin Fig. 2; and the area of this cross 





Fig. 1. 


Cn d 
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Fig.2. 


section, multiplied by the length of the bar 
which extends just once around the core 
will be the volume of the bar, or, what 
amounts to the same thing, the volume of 
the space between the threads. Let the 
point G be the center of the section a bed; 
assume a line to extend through this point 
along the whole length of the bar. This 
line will form a helix whose diameter in 
this example is 74 inches, and in extending 
once around the core it will have a pitch of 6 
inches. The length of this line will be ap 
proximately the Jength of the bar The 
length of the line through the center G will 
be equal to the hypothenuse of a right-angled 
triangle whose base is equal to the circum 
ference of a circle 74 inches diameter, and 
whose height is equal to the pitch (6 inches), 
The circumference of this circle is 23.56 
inches; hence the hypothenuse of the cor 
responding right-angled triangle will be : 





(527) C. A. C., Buffalo, N. Y.., 
What should be the diameter of 
shaft, say about 53 feet long, on which is a 
spur wheel 48 inches in diameter; it is in 
gear with aspur wheel 80 inches diameter, 
and another 100 inches diameter. The small 


writes 





but we expect to do so within a few weeks. 


er wheel has to transmit 22 borse-power, 








: | A/ (23.56 x 23.56) + (6 x 6) 
an idle r 


24 31 inches 
| The area of the cross-section a6 ¢d is equal 
to 4 x 44 18 square inches, and 18 24.3 

437.58 cubie inches for the volume of 
the bar or space between the threads for one 
revolution. This result isa little in excess 
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Transient Advertisements 50 cents a@ Une for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach ua not later thax 
Saturday morning Jor the ensuing week's *ssue. 








Prices greatly reduced. See Grant. Page 20. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
Forming Lathes, Mer. Mach.Tool Co., Meriden, Ct. 
$10 Countershafts. A.D. Pentz, Elizabeth, N. J. 
Tool Holder: Armstrong Bros. Tool Co., Chicago. 
New lists of cutters. Brown & Sharpe 
“ Bradlev’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
The Improved Justice Hammer. Williams, White 
& Co., Moline, Il.. manufacturers. - 
Pattern and Brand Letters. A variety of sizes 
and styles Heber Wells. 8 Spruce St., New York. 
D ill Presses, with Tapping Attachments. 

Gould & Eberhardt, Newark, N. J. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Kandolph Brandt, 38 Cortlandt St.,N.Y. 
S. A. Smith, 23S. Canal St., Chicago, Ill., is agent 
for Standard Tool Co.’s Twist Drills 
Pulley lethes, most efficient offered The Lodge 
& Shipley Machine Tool Co., Cineinnati, O 
Castings for small and medium-sized vertical en- 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 
Guild & Garrison Brooklyn, N. Y., manufacture 
steam pumps, vacunum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete 

“Shapers (Double Triple Quick Stroke "’) 
Trade Mark. 
Gould & Eberhardt, Newark, N. J. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C Bullock Mfg. Co., cor. 
Canal and Washington Sts., Chicago, Hl. 
Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York, are putting on the market 
a new alarm speed indicator. Send for circulars. 
We electrotype illustrations and advertisements 
for manufacturers. Prompt and thorough service. 
Send for estimates. A, Mugford, Hartford, Conn 
Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other stvle Gears, 

Gould & Eberhardt, Newark, N. J. 
S. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide. S. A. Smith, 
23S. Canal Street, Chicago, Il., Western Agent. 

Patent Soliciting of High Class 

D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York 
Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, ete. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


“Binders” for the AMERICAN MACHINIST. Two 
styles—the **‘ Common Sense,’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘**New Handy,” mailed at Sve. each. The forme: 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 208 Broadway, New York. 
“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations frem the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 
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Notes on Rope Drivying— IT. 


By M. E. 

Loss due to Differential Driving Effect.- 
We will now briefly consider what is gener 
ally regarded as the principal source of loss 
trans- 
the differential driving effect 
due chiefly to inequality in the diameters of 


of efliciecey in independent rope 


mission, ViZ.: 
the ropes. There can be no question that a 
large percentage of the lossis to be traced to 
this cause, but it is equally true that much 
may be done to reduce it, by giving careful 
attention to the rope installation in the first 
place. It is obvious that, for the best results, 
each set of ropes should be of the same make 
throughout and exactly of the same diameter; 
also that they should all commence working 
at the same time, be of a perfectly uniform 
Uni 


an important require 


length, and be all similarly spliced. 
formity of leneth i 
ment, as from the previous remarks it is evi- 
dent that, if 


less amount of 


one rope of a set is allowed a 
sag than the others, the press- 
ure forcing that particular rope into its groove 
will exceed that to which the other ropes are 
subjected. It will therefore be drawn deep- 
er into the groove, the ‘* piteh diameter” of 
reduced, with 
driving 


which wili in consequence be 


the result that, if the and driven 


pulleys are of unequal diameter, the velocity 
ratio which this rope tends to impart to the 
driven wheel differs from that imparted by 
the others of the set. The actual resulting 


velocity ratio will be a mean of the several 


efforts of the different ropes, so that slipping 





of the actual volume of the space. 





of the more heavily stressed rope occurs and 
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power is lost, due to the differential driving 
thus set-up, and lost, moreover, in wearing 
out the rope. 


ent length, the loss of power from this cause 
may easily become a very serious item, and to 
this there is to be added the correspondingly 
diminished life of the ropes. A similar ac- 
tion occurs when worn ropes are allowed to 
work conjointly with new, even though the 
sags, and therefore the tensions on the several 
ropes, are practically equal. In this case the 
loss due to abnormal tension and wedging 
of some of the the 
avoided, but the differential driving effect 
due to the ropes virtually running on pulleys 
of different still 
equally objectionable. It may here be noted 
that the effect of the differential driving upon 
the ropes depends to a very large extent 


ropes into grooves is 


diameters exists, and is 


upon the relative diameter of the two pulleys. 
It is evident that, and 
driven pulleys are of the same diameter, any 
variation in the effective pitch diameters of 
the several grooves will have no appreciable 
effect upon the transmission, provided that 
the diameter and shape of the corresponding 
grooves in the two pulleys are the same. It 


when the driving 


may be noted, however, that the worn ropes 
which run deeper in the groove, having a 
slightly less velocity, are subjected to a some- 
what greater stress than their newer and 
larger companions. 
When the driving 
the any 
inequality in the 
diameters 


pulley is smaller than 


driven, 


rope ; 
tends to correct - 
itself. To illus —— 


trate this let A be (( fo! il 


the driving and B mee j 
the driven pulley A\\ ~~ 
in Fig. 8, which SS 


represents the as- cs 


sumed condition, 
but 
exaggerated, If 
r is $7r,, then the 


very greatly 


smaller 
will tend to drive 
B in that ratio, 
while the 
ropes m, riding at 


ropes n 


larger 


a distance 2 higher 
in the groove, will 
have an effective 
radius of 7 + 2 
on the driving 
pulley, but only Se 
one of 3r--2 on 

the driven pulley, 
instead of 3 (r+ 2). 
a larger rope will take more than its share of 





NOTES ON 
It is therefore clear that 


the load, while a smaller rope will in conse- 
quence be relieved of some of its work. By 
reason of this the new ropes will be rapidly 
stretched and worn, so that any initial varia- 
tion in tension due to difference in rope diam- 
eter will soon be automatically corrected, 
Of course, while this equalizing process is 
going on, loss of power will be incurred, but 
in other respects this is the arrangement 
which, under otherwise favorable conditions, 
best insures equal tension and wear of the 
ropes. 

When the driving pulley is larger than the 
driven 
cotton-mill driving ond electric light work— 


as is almost invariably the case in 


the action is such as to cause the larger ropes 


to take less than their share of the total 
power, while the smaller and weaker ropes 
are in consequence unduly loaded. From 


Fig. 4 it will be seen that now the smaller 
ropes n tend to drive B at 
speed of A, while the larger ropes m_ will 


three times the 


endeavor to drive B at Jess than three times 
the speed of A, since they act at a radius 7 + 2 


rs We . ° 
and run onto a radius of — + a, instead of 
o 


af +e In this way more than their share 
8 : 


of the work of transmission is imposed upon 
the smaller ropes, while the load on the new 
will be correspondingly 


and larger 


diminished. In 


ropes 
this case there is therefore 
a tendency to aggravate the loss due to dif- 


ferential driving, since the action described 








will have the effect of increasing any exist- 


ing inequality in the diameters of the ropes. 


| eS 


| In this connection it should be noted that the 


In practice, the axial rotation of some of 
the ropes will frequently exert a modifying 
| influence in the two latter cases, since, ovher 
[conditions being unchanged, a rope which 
|rotates will work less deeply in its groove 
than one which does not turn about its axis 
In the latter case the rope as- 
sumes an approximately friangular shape, 
and the effective pitch circle of the pulley 
becomes relatively smaller than when the 
rope Of course, while in contact 
with the pulleys the revolving ropes are flat- 
tened to some extent, as indicated in Fig. 5, 
but they recover their circular form when 
the pulleys. On the other hand, 
those ropes which do not rotate naturally 
conform more to the shape of the grooves in 


in working. 


rotates. 


free of 


d ae” 
qr 
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RorE DRIVING.—SEE PAGE 9. 


which they run; and, the sides becoming flat- 
tened to a extent, the 
work lower in their grooves, and virtually 
run on pulleys of different pitch diameters, 
as indicated at d d,. From what has been 
said in the foregoing, it will be apparent 
that, when the larger pulley is the driver, 
those ropes which have any tendency to be 
come permanently flattened at the sides will 
be assisted in so doing by the increased ten- 


considerable ropes 


sion to which they are subjected in conse- 
their initial lowering in the 
Those ropes, however, which are 


quence of 
fTOOVES, 
sufficiently elastic to fully recover their cir- 
cular form when free of the pulleys, ride 
higher in the groove, and the consequent 
diminution of their tension assists them to 
retain their normal shape. 

The cause of rope rotation is not very evi 
| dent, and it is certainly difficult to explain 
why, in a set of ropes which are, to all in 
tents and purposes, identical in make, age, 
length and diameter, some should persist in 
rotating, while others prove equally obdu- 
rate in this respect. It is frequently asserted 
that, by putting a twist into the rope before 
splicing, it may be made to revolve, but this 


does not appear to be generally correct. But 
whatever may be the cause of the rotation of 
ropes, it is, as a rule, conceded that it pro- 
motes their durability, as it tends to make 
them wear equally all round, and thus to 
prolong their life. 

Loss Due to Journal Friction.—In 
| large installations of rope driving plants, es- 
| pecially in that used for mill-driving, loss of 





many 


power is indirectly entailed by the increased 
journal friction of the engine due to the use 
of large and heavy rope driving fly-wheels. 
Moreover, in large power plants the width 
of the wheel frequently necessitates the bear- 
ings being placed further apart than desira- 
ble. In the usual system of driving cotton- 
mills by multiple ropes, the pull of the ropes, 


however, neutralizes the pressure on the 
crankshaft bearings to some extent. There 


is also a decided loss of power at the end 
journals of the several line shafts, particular 
ly with those in the upper stories of the mill 
building. In the latter case, the pull of the 
rope acts nearly in the same direction as the 
weight of the shaft and driven pulley; also, 
it may be noted, the sum of the rope tensions 
at the upper pulley is greater than the sum 
of those acting at the lower pulley by 2 wh, 
in which w is the weight per foot run of the 
rope, and / the difference in vertical height 
of the two pulleys. 














The Mahoning Valley (Pa) Iron Company has 
been making extensive repairs at its Hubbard Mills. 


There is talk of the erection of a steel-rail-mill at 


Kanawha City, W. Va. D. A. Chenowith is inter- 
ested. 
A rail and puddling-mill cempany has been 


established at Norfolk, Va., with a capital stock of 
$100,000. 

At Birmingham, Ala., the Henderson Steel Works 
is being repaired and put in order, preparatory to 
opening the blasts again. 

Ricketts & Banks, 104 John street, New York, 
issue a little pamphlet setting forth their facilities 
for testing ores and investigating manufacturing 
processes, 

The Riverside Iron Works, Benwood, W. Va., 
will build a new 21-inch plate-mill at its works, 
thus doubling its plant’s capacity; work on it has 
commenced, 

M. C. Hammett, Troy, N. Y., issue a circular of 
the Ideal Drawing Stand that was illustrated in 
our issue of January 2&8, 1891. It is an excellent 
drawing table. 

Foster & Weymouth, Rumford Falls, Me., have 
leased a mill lot, and will build a mill this fall, 
40x80, two stories, for the manufacture of doors, 
sash, blinds, ete. 

There is to bea new canning factory at Spring- 
field, Il. $15,000 has been subscribed. The board 
of directors are: P. F. Kimble, Frank Elshoff, H. 
M. Snape, J. W. Vance and Dr. A. L. Converse, 

The Harper Manufacturing Company, whose 12- 
set woolen-mill at Welchville (Oxford), Me.. was 
burned a year ago, have decided to rebuild the 
plant. They will construct one of the largest and 
best equipped mills in the State. 

The Ingersoll-Sargeant Rock Drill Co. is building 
large shops at Easton, Pa., by which the present 
capacity of the works will be more than doubled. 
Their present quarters in New York are entirely 
inadequate for their increasing business. 


At Anderson, Ind.. the Arrow Co. has been in- 
corporated— capital, $150,000—for the manufacture 
and sale of rods, wire nails, and other articles of 
iron or steel. Incorporators: Walter H. Field, Juo. 
F. Hazen, Geo. E. Day, Wm. L. Finch, Wm. P. 
Anderson. 


The Reading (Pa.) Rolling-mill Company have 
received the contract for the structural iron fora 
7-story office building in Chicago. The contract 
will require 1,500 tons of structural iron. The mill 
is running double turn, and over 700 men are on 
the pay rolls, 


The Secretary of State of Illinois has licensed the 
following companies: Columbia Mfg. Co., 
Decatur, I1l., capital stock, $25,000; incorporators, 
Milton Johnson, E.G. Allen and others. The De- 
catur Implement Co., Decatur, Ill., capital stock, 
$4 000; incorporators, W. H. Gray, P. A. Harkrader, 
and James Milliken. 


new 


Mr. Heber Wells, of 8 Spruce street, New York 
City, has issued a new illustrated price list of white 
metal pattern and brand letters for use on pat 
terns. The illustrations show the letters in full 
size, and also in sections,so that a choice of the 
desired style of letters is easily made, the variety 
illustrated being quite comprehensive. 


Josiah Ross, manufacturer of wood-working ma- 
chinery, 1443 Niagara street, Buffalo, N. Y., has be 





gun the erection of a large factory building adjoin 
ing his own shops, where he will rent rooms with | 
power. The new shop will use a 300 horse-power 
compound condensing engine, which Mr. 
thinks of building himself in his own shop 


Ross 


Old Orchard (Me.) citizens, anxious to establish 
some kind of winter industry at the 
mer resort, are endeavoring to form a company 
for the manufacture of bolts. John Duff, proprie 
tor of the Lowell House, is one of the promoters of 


famous sum 





thescheme. Already the old electric light station 





has been purchased for the purpose. It is thoug! 
that a factory of this kind would furnish employ 
ment for about twenty-five mem. 

The Buffalo Steam Pump Co, of Buffalo, N. Y 
have completed arrangements, and contracts.hay 
been let for the erection of new shops at Nort 
Tonawanda, N. Y., near Buffalo, for the purpose « 
meeting the wants of their increasing business 
The foundry and pattern shop will be 80x350 feet 
The machine and erecting shops will be 200x22 
feet. Theshops will have stone foundations an: 
brick walls, and will be equipped with travelin; 
crane and improved machinery. The buildin: 
contracts will be let within a few days. 

The Snow Steam Pump Works, of Buffalo, N. \ 
are now completing the new machine shop whic} 
they have been erecting adjoining their present 
works, and which they expect to occupy during the 
coming winter. The new shop is of brick, with iro: 
girders, two-story, and Superintendent A. C. Chris 
tensen, who is well known to many readers of the 
AMERICAN MACHINIST, estimates that the new sho; 
will multiply the present capacity of the work: 
about five or six times. The works now employ 
about 150 men in the manufacture of steam pumps 
The company have begun to order machinery t: 
equip the new shop, and expect to engage in th: 
manufacture of water-works machinery as well. 

The Bowdoin Paper Manufacturing Company 
operating the extensive paper mill at Topsham 
Me., are to build a $250,000 pulp-mill at Simpson's 
Rips on the Androscoggin, four miles above their 
present location. A Topsham town meeting held 
recently voted practically to abate the taxes on 
the mill and dam property above $30,000 for ten 
years. Itis proposed to commence work at once 
on the new structure, and Topsham is looking for 
ward toa new era of prosperity when the wheels 
of the mill begin toturn. The site of the proposed 
plant is about half way between Brunswick and 
Lisbon Falls, on the line of the railroad, so that 
excellent facilities are offered for the shipping of 
the pulp. The Dennison Manufacturing Company 
has owned the water privilege, which is an ex- 
ceptionally fine one. 

A Williamsport (Pa.) paper has the following 
Mr. John N. Stearns, the leading man in the es 
tablishment of the silk factory in this city, was at 
The Updegraff recently. He brought with him a 
rough sketch of the plans for the buildings that 
are to be erected, which was placed in the hands 
of Messrs. Culver & Hudson, the architects, and 
then took a look over the grounds on which the 
buildings are to be erected, at Erie avenue and 
Stevens street, the site having been donated by 
Hon. R. J. C. Walker, which is a magnificent gift 
of at least $10,500. The plans are to be finished 
in one week from yesterday, and Mr. Stearns ex 
pects to have his estimates in one week thereafter 
Whoever secures the contract will have to erect 
the buildings as rapidly as possible. The buildings 
will be of brick, and one of them will be four 
stories in height, with a front of 45 feet, and depth 
of 250 feet. The other building, which will be 
filled with heavy machinery, and have boiler and 
engine departments, will be one story in height, 
have a frontage of 100 feet and depth of 250 feet, 
with a skylight roof. The office will be in the four 
story building The ground given by Hon. R. J. C 
Walker extends 300 feet on Stevens street, and 250 
feet on Erie avenue. Mr. Stearns says that the 
girls to be employed in this establishment will be 
taken from Williamsport and vicinity. 





Machinists’ Supplies and Iron. 





NEw York, November 26, 1892. 

Tron—American Pig—We quote Standard North 
ern brands, No. 1 Foundry, $15 to $15.50; No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 
brands of good quality are obtainable at $15 to 
$15.50 for No. 1 Foundry; $13.50 to $14 for No. 2: 
and $12.25 to $13 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; and $20 
for Eglington. 

Antimony—The market continues steady. We 
quote L. X.. 114%c. to 114%c.; Cookson’s, 11%c. to 
12c.; Hallett’s, 1034c. to 10%e. 

Copper—Buyers are holding off, and no business 
has been transacted. The nominal price for Lake 
Copper is 12c. Casting Copper is held at 11\¢e. to 


Lead—The market is dull. 
at 3.80¢c., while 3.75c. is bid. 

Lard Oil—Prime City is quoted at 85c. to &7e.; 
Western on spot at &3ce. to S5e. 

Spelter—No business has been transagted; it is 
believed that 4.40e. would buy New York delivery 
There seems to be no disposition to sell at a lowet 
figure. 

Tin—The market is stronger. 
seem to be from 20.55e. to 2le. 


* WANTED* 


** Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
ion. Seven words make a line, and the address as 
tesired to appear should be included. Copy should be 
rent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to ont 

wre will he forwarded 


There are offerings 


The ruling prices 





Wanted—Twenty-five good machinists. Apply 
to Bath Iron Works, Bath, Maine. 
First-class tool maker wants situation in New 


York or vicinity. Box 48, AMERICAN MACHINIST. 
Wanted—Machine blacksmith, and two Ist-class 

machinists on job work. Box 50, Am. MACHINIST. 
Mechanical engineer, experienced in steam and 


| steam power plants, power-transmitting and pump 


ing mach'y, wants situation. ‘’ Buffalo.” Am. Macu 

Position as foreman, by one holding such a posi 
tion at present, but desires to make a change 
Address Box 52, AMERICAN MACHINIST. 

Wanted— Position as sup’t or foreman; successful 
in the systematic mfg. of machine tools, automatic 
& interchg’ble mach’y. H., Box 310, Florence,Mass 

Position as foreman machinist, by man versed it 
marine, stationary, and new and general repairs 
best of reference. Address C. C., AM. MACHINIST 




















cd 











Decemser 1, 1892] 


AMERICAN 





MACHINIST 11 

















Wanted—A first-class draftsman competent to 
take entire charge of our drawing-room. Address, 
stating experience, and salary required, Sioux C ity 
Engine Works, Sioux City, Iowa. 

Wanted—Position as designer and draftsman, by 
graduate of one of lead’g engineer’g colleges: exp 
ineng. design’g and testing, mach. tools, structural 
work and crane work of all kinds, elee ctric, steam, 
hydraulic & power; alsoshopexp. Box 55, Am.Macn. 

Wanted—Foreman for machine shop making 
harvesters and binders, mowers, ete. Must under 
stand how to give out piece work and be a good 
manager of men. The town has 4,000 population 
and is situated on the C. P. R. Frost & Wood. 
Smith’s Falls, Ont, Canada. 


+* WAN TED *# 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sént to reach us not later than Saturday morning for 
the ensuing wee Answers addressed to our 
are will be forwarded. 


*s issue, 


Mechanical draftsman, with considerable experi 
nee on engines, special tools, and general machin- 
ery, is open forengagement. A 29, Am. Macu. 


To Patent Solicitors—A first-class patent office 
iraftsman wants position in New York: exp’d on 
high-class and intricate cases. Patents, Am. MAcu. 

Wanted—Situation by Al pattern maker, 18 years’ 
xperience on large variety of work; western town 
referred. Address J. F. P., AM. MACHINIST. 


A competent planer hand wanted: one that is ac 
customed to doing light, close, accurate work: 
must be of good habits, and reliable; to the right 
person will be offered a steady position: state age, 
wages, and experience. Address R. M.Co., AMERL- 


— - CAN MACHINIST. 
Position as superintendent, by one who at present 5 


s employed as foreman in one of the first-class 


Wanted—Chief draftsman and designer, well up 
shops in the country. Address Box 53, Am. MACH. 


in steam, compression & pump’g mach’y, ‘and able 
to take supt’s place in making estimates and look- 
ing after shop during his frequent absence; must 
know modern methods; st: _ nee, nationality, exp. 
and salary expected. Box 51, Am. MACHINIST. 


Draftsman wanted in Brooklyn; one who can 
make a neat and accurate drawing, and having 
some exp. in field work. Railroad, care AM. MAcu. 
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‘Bradley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
| in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 
al other similar tool. Send for circulars. 


BRADLEY & COMPANY, Syracuse, N. Y. 
925252525 25 2525252525 25255a525agasasaczsesases 


Books for Molders. SONS ITIVE REE DR 


Dingey’s Machinery Pattern-Maker, indi Sill tn Sat: Sai 


12mo. Cloth. $2. Double capacity over old plan. 


BOLLAND. T SEND FOR CIRCULAR. 
. A ), THE IRON FOUNDER. BRADY MFG. co. 


JOHN WILEY & SONS, - New YorK 83 Washington St., Brooklyn, N. ¥, 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
A.J. WILKINSON & 60, 


Box 3600, 























SEND FOR CIRCULAR. 





THE MASON PUMP 














PRESSURE 
REGULATOR, 


For fire, tank, elevator, air and water 
works pumps, or any class of pumping 
machinery where it is necessary to main 
tain a constant pressure. The regulator 
may be instantly adjusted to any pressure 
desired by simply turning the key as 
shown in the cut. 

The especial teature of this regulator 
is that the pressure chamber into which 
the water enters is entirely removed and 
separate from the steam and all working 

ar 

. T - long cylinder at the bottom of the 
regulator is a dashpot, the piston of 
which is connected with the main valve 
of the regulator, the reby preventing sud- 
den and violent ** jumping’ of the pump 
when the pressure aides changes. 

For automatic fire sprinkler service 
they have been found especially valuable, 
as the valve is thrown wide open immedi. 
ately the slightest drop in pressure oc- 
curs. On applic ation we can refer parties 
where they are in use. 

These regulators are made in all the 

ipe sizes; those up to and including two 
inch, of the best steam metal, the largest 
sizes of cast iron lined with steam metal. 
The springs are made of the finest tool 
steel, tempered. 


THE MASON REDUCING VALVE. 


This valve is designed to reduce 
and maintain an even steam or air 
pressure, regardless of the initial 
pressure. It will automatically re- 
duce boiler pressure for steam-heat 
ing cols, dry-rooms, paper-making 
machinery, slashers, ‘dye kettles, and 
all places where it is desirable to use 
lower pressure than that of the 
boiler. The dashpot, which immedi- 
ately fills with condensation, pre- 
vents all chattering or pounding, 
and requires no attention. No extra 
lock-up attachment is needed, as the 
pressure is regulated by a key which 
the engineer retains. The sizes, up 
to and including 2-inch, are made of 
the best composition, and above 
that of cast iron, with composition 
linings. In the larger sizes the com- 
position lining is hung up in the 

valve, leaving a space between the 
iron and c omposition for the unequal 
expansion of the metals; thus there 
is no possibility of the piston sticking 
when the valve is heated. The area 
of the passage from the high to the 
low pressure side of the valve 18 
poll when open, to the full area of 
the pipe, so that a low - ssure of 
the system, almost equal to the inititial bigh pressure, 
may be carried. This valve will maintain an even steam or 
air pressure as low as one pound if necessary. We make an 
PUMP iron valve for use with ammonia in ice making machinery. 





MASON AIR BRAKE 
REGULATOR, 

This is constructed on the 
same principle as our pump 
pressure regulator, but with 
a few small changes, so 
as to allow of its applica- 
tion to air brake pumps 
without changing the fit- 
tings on the locomotive. It 
is only necersary to place 
these in the steam pipe lead. 
ing tothe pump and connect 
the air pressure pipe with 
the train service pipe. As 
the air chamber is entirely 
separate from the steam and 
working paris, any partic les 
of dirt which may get into 
the main service pipe can- 
not get into the working 
parts of the regulator and 
thence into the pump, nei 
ther canthe steam and air 
pressure have access to each 
other. Tbe regulator is fit- 
ted with couplings, so that 
no change in piping will be 
necessary In substituting it 
for those now in use. These 
regulators are the standard 
on more than thirty rail- 
ids. Among these using large quantities we refer to 
* Pennsylvania, Boston and Albany, Chicago, Rock Is- 
d and Pacific, Richmond and Danville, Chesapeake 








THE 


THE MASON LOCOMOTIVE REDUC- 


ING VALVE, 

This reducing valve has been in 
use by the leading steam car heating 
companies for the last three years, 
During that time over 5000 have been 
placed on nearly every railroad 
which has adopted steam heat. 
One feature which will commend 
itself to every engineer is the self- 
locking device, which enables the 
valve to be set forany pressure, and 
automatically locked, In the manu- 
facture of this valve there is no at- 
|} tempt made to save onstock in order 
to cheapen the price. Every valve 
is made of the best steam metal, 
} and will not steam-cut at a pressure 
of 180 Ibs. As we supply a large 
number of car-heating and railroad 
companies, each of Whom use differ- 
ent connections, we are prepared to 
furnish the sizes as follows: 

The % size can be furnished with 
these connections. Price $18, 

% in. inlet, % in, outlet, unions both 





1 Ohio, Fitchburg, ete. ends. ; : 
We will send one on trial to any railroad, Weight with % in, amet, 4 in, outlet, unions both 
iplings, ®'» Ibs. ends. 

Price, $15.00 net. The 1 in. size, with the following 


connections, Price #22 


We also manufacture in connection with this regulator 
in, Outlet, unions both ends, 


ittachment by means of which the air pressure may be 8 in. inlet, 1 
ken both from the reservoir and the train service pipe, % : 1\, a 
ereby keeping each at its normal amount and lessening 1 - 1% 7 
t danger of bursting the hose connections. Price, ®¢.00 1 = 1 : 
t % Copper pipe inlet, 1 


MANUFACTURED BY 


MASON REGULATOR C0O., 


Boston, Mass., U. S. A. 


“ “ 


“ “ “ 


« inch screwed outlet, 


Wanted—Young man with some knowledge of Best Bolt Header in the world for $50 
mechanical drawing as assistant draftsman; would | C. H. Baush & Sons, Holyoke, Mass 
prefer undergraduate, or graduate of technical Engines, special and gen. mach’y designed 
= . - = 4 . : . -_ = MJ ‘ ° = ; 
school. Address Box 54, AMERICAN MACHINIST. developed. A.W. Jacobi, 136 Liberty St.. N.Y 


Wouted-<tasdware specialties to build. Send 2 
- for ** Eureka Knife and Shears Sharpener.”’ 
", A. Smith & Co., 227 Eddy Street, Providence,R.1 


Address 


ideas 








+ MISCELLANEOUS WANTS + | \ 


Advertisements wiil be inserted under this head ai F orsale Machine shop and supply store, 
85 cents per dine, each insertion. Copy should be sent to | an increasing business in a growing city. 
reach us not later than Saturday morning for the ensu- | Rox 49. AMERICAN MACHINIST. ‘ ; 
ing week's issue. Answers addressed to our care will | : 
be Forwarded. 


doing 4 
\ddress 


Practical machinist with $2,000 or more, compe 
tent to take charge of small plant in Wisconsin; 
ean succeed to old established paying business on 
favorable terms, owner retiring. Box 45, Am. Macn. 


Cheap 2d-hd lathes & planers. S.M.York,Clev'd,O. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, ¢ 


We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue; 
must be unsoiled and in good condition. AmeErt- 
Light and fine machinery to order; Foot Lathe | cAN MAcHINIST PUBLISHING CoMPANY, 203 Broad 

Catalogue for stamp. E. O. Chase, Newark, N. J. | way, New York. 


Meet all requirements more 
fully and satisfactorily than any 
other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


HAMMERS weit. 


20 Johnson St., CLEVELAND, O. 


Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


Cc.W. JORDAN, 
4 Wayne St. 
WORCESTER, MASS, 

















VANDERBEEK’S 


NEW COUNTERSHAFTS. 
NEW CONSTRUCTION, 
NEW FRICTION AND SELF-OILING 
THROUGHOUT. 
THE STATES MACHINE CoO., 
HARTFORD, CONN 





Write for List of 


SAPPHIRE CORUNDUM WHEELS 


FRASSE & CO., 90-94 Park Row, NEw York. 














CLAMP 
RILLS 


In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM & co., 
Worcester, 
MASS, 





CENTER INDICATOR 


Sent postpaid on receipt of $1.50. 


S. A. SMITH, 23 So. Canal St., Chicago, Il. 


BRASS-WORKING | VOSEs. 














INo. 1 ry 
TRAVELING CRANE, 


CAPACITY, 3,000. 


PRICE OF MACHINE, - ~ $100.00. 
Timber, Bolts, Track Iron for overhead frame, 11.50. 
Send for Illustrated Circular, giving full details. 


T. SHRIVER & €0.°°2.5 5S"5" | “ScREW — 


BALLS 


For all Anti-Friction Pur oe 


STEEL BALLS from to 1’ 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’’ in a short time. Aluminoid hard as hardened tool 
steel all sizes above 44”. W rite for prices and samples. 


GRANT ANTI-FRICTION BALL CO., Fitchburg, Mass. 


BORING «x» TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 


14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


] On Wood 


Overhead Beams, 











a MACHINERY. 
»” PRICES on APPLICATION 

































| We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States. 
NEW YORK. 


H.W. JORNS MANUFACTURING GO., fag °” ‘won 


| 87 Maiden Lane, NEW YORK. ‘onl ol 


HW.JOHNSMFG.COM 


87 MAIDEN LANE, 
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Screw-cutting lathe, 24’ swing. 20 foot bed. $260; 
cost $950. Massive Tool, 229, AMERICAN MACHINIST. 


The Engineering Record, the recognized authority 
on Municipal and Building Engineering, has re- 
cently been enlarged by the addition of a depart- 
ment in which notable industrial plants are regu- 
larly described and illustrated, the steam and 
power plants being a conspicuous feature. Recent 
publications include the great Ivorydale plant of 
Messrs. Proctor & Gamble, described in 23 col- 
umns and illustrated by 57 drawings. The steam 
plant at Ivorydale is separately treated in 13 col- 


+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded, 





For Sale—Corliss steam eng. 100 H. P., with boil- 
ers, shafting, ete.: a bargain for some one. Address 
Orrin E. Jones, 416 High St., Providence, R. I. 

Special. experimental or other light machinery 


manufactured. Best equipped shop in the West for}|umns and 31 drawings. The New Foundry of 
fine work. Manufacture one ot the best hollow] Henry R. Worthington, at Elizabethport, N. J., 16 
spindle bench lathes for the tool room or for manu-| columns, 26 illustrations. National Meter Com- 


Moseley & Co., Elgin, Ill. 
Peter Heintz, Ludwig 


facturing. Write us. 

Sale of American Patent. 
shafer a. Rh. The simplest and best file-cutting 
machine in the world; tke best investment for 
capital. High profits. Will be sold under favorable 
conditions by Peter Heintz, Ludwigshafer a Rh. 
Bayer, Pfalz. 


MACHINE TOOL 


IN BTOOR.. 
LATHES. 


All sizes of FLATHER. 
Mt ‘¢ BLAISDELL. 
FIFIELD. 
One each, 14’’x6’ and 24x12’ FircHBurG. 
One 78x15’ SELLERS. 


PLANERS. 
All sizes of Wurrcoms. 
‘¢  FLATHER. 
One each, 30''x8’ and 36'’x8’ PEASE. 


DRILLS. 
All sizes of PRENTICE. 

“ BLAISDELL. 
One 5’ CINCINNATI RADIAL. 
One 8" NEWTON SLOTTER. 
All sizes of HErNDEY 

SHAPERS. 

WRITE FOR PRICES. 


HILL, CLARKE & CO., -_ 


156 OLIVER ST., BOSTON, MASS, 


pany’s Foundry and Brass Finishing Shop, Brook- 
lyn, 13 columns, 29 illustrations. Niagara Power 
Plant (now in process of publication), 6 columns, 6 
illustrations. Steam Power Plant of the Dwight 
Manufacturing Co., Chicopee, Mass.. 9 columns, 7 
illustrations. Published Saturdays. 12 cents a copy. 
The Engineering Record, 277 Pearl St., New York. 


OOK!!! 


We are just receiving a large lot of 
fine Second-hand Machinery, the entire 
outfit of two large factories. 

This is the nicest lot of Second hand 
Tools ever put on the New York mar 
ket, comprising nearly everything in 
Metal-Working Machinery, of Pratt & 
Whitney, Brown & Sharpe, Prentice 
Bros., F. E. Reed, The Diamond Ma- 
chine Co., and other well-known makes. 
It is now on exhibition at our ware- 
rooms, Laight and Canal Sts. 
Call and make your selections, or write 
for free list and particulars. 


THE GARVIN MACHINE CO., 


NEW YORK. 
MACHINERY—New and Second-Hand. 


Engine Lathe, 13in.x6ft., 1116 in. hole, Cpd. Rest. Complete 
bid - 14 in.x6 ft. Taper and Plain. WHendey and 
Fitchburg. Improved Patterns. 
16in.x 6-8 ft. Taper and Plain. Hendey and 
Fitchburg. Improved Patterns, 

18 in.x8 ft. Rod and Screw. New Haven. Good. 
20 in.xl0 ft. (pd. Kest, Cross feed, Special 
feature and Chuck. Ames. Good, 








“e se 


“é 


“é 





and EBERHARDT 


‘ > . 6 . 20in x18 ft. Rod and Screw. Cpd. Rest and 
CHICAGO BRANCH, 12 and 14 South Canal Street. Chuck, lathe & Morse. Gc od. 
“ * 24 in.x12 ft Putnam. Complete. A 1 order. 





28 in.x16 it 


e ts 32 in.x12 ft. Standard. 
0 D-HAND AND NEW MACHINERY " ™ 60 in.x20 ft. Ola Style. 
s | Turret and Square Arbor Brass Lathes. . : ; -_ 
Pianer, 22 in.x 4 ft. Old Style sow Price. 
ON HAND. ' 


24 in.x 5 ft. Whitcomb, full auto. feeds. 
84 in.x72in.x12 ft. Planer 2 Heads, H. & P. 


Improved heavy Pattern. New. 
Complete. 
Low Price 


27 in.x 6 ft. Pond, full auto. Good. 
30 in x10 ft. Powell, Latest Pattern. 
54 in.x20 ft. Good order. 


i Heavy Pattern. 
10 ft.x10 ft.x16 ft. Planer. 1 Head. “ 60 in.x1?2 ft. re yond Sty le. Low Price. 
62 in. x61 in.x9 ft. 2 Heads, Bement. Shaper, 6 in. Crank. Good order. Low Price. 
“e in. 


72 in. x48x30 ft. 3 Heads. Gouid Good order, 


62 in. x48 in.xl7 ft. do 1 do “ 9in se Hewes & Phillips, Extra Heavy. 
= ae bo erry. ft. do 2 do * 13in. Trav. head, Two Tables. Ex. heavy. 
39 in 36 eer Se do 1 do So 2s. = ” Fitchburg. Latest Pattern 
36 in 388 in x8 f t. do 1 do “  16in Crank. Gould & Eberhardt. A 1 order. 
= | in.x8 t. do Powell Al, “e 28 in. Triple geared. Latest Pattern. 
30 in, x30 in.x7 & 8 ft.do 1 Head. Slotter, 8 in., Modern Style Auto. Feeds and Quick return. 


26 in. x26 in.x6 ft. 
25 in. x24 in.x6 ft. 1 do 

22 in.x21 in.x5 ft. do 1 do 

90 in. x30 ft. Triple Gear Engine Lathe, Ames Al. 

50 in.x30 ft. Bed, Triple Geared. New Engine Lathe 
30 in x28 ft. Pond Mach. Tool Co., Shafting Lathe. 


do 1 do Pulley Machines, 26, 30, 36, 60 in. 
Upright Boring and Turning Mill, 38 in. 
Screw Machine, 1% in. hole. 
~ - 15 16 in hole. 
2% in. hole. 


ing Bar and Tools complete. 


mproved Style. 
do Good as new. 
Brown & Sharpe. 
Jones & Lamson. 
No 11, with Clutch Gears, Chas- 
Jones & Lamson. Al. 


“ “ 


32 in. x12, 14, 16, 18 ft. Bed New Engine do Profiling Machi aint “ ia 
Ps ‘ & Machine, 2 spindle. Good order. 
Bee wae 16 tt. do do do do Universal Milling Machine. Improved Style. 
20in.x 714 & Rit ing do do Milling Machine. Improved Style. Ali sizes. 
18in:x 6 4 & 8 ft a6 ai Hand § do do we: “al Lincoln Pattern. Good order. 
17 ae 8 ft t. eo New & do do do Gang Drills, 3 and 4 Spindle. Pratt & Whitney. 
16in x6&8 ft 4 i do do do Uprivht Drills, 20, 24, 28 and 32 in. Complete. 
Rinnsask o to do do do Radial * 52 and 86 in. Arms. Improved Style. 
It in:x 6 ft a an bg -” b Rolt and Pipe Machines. Tool and Twist Drill Grinders. 

hans’ A cote — ‘ Gear Cutters, &c 
ge ame ( Be ah ' : Bliss Style, No. 20 Press. Good as new, 
20; 24" 96'& 30 in. Geared Shapers Boiler Bending Rolls. Improved Style, 8 and 10 ft. Hinged 
20, 22° 24, 28, 30 & 36 in. Drills. Housings. 

Bolt Cuttera 

1 Bk. Geared Miller. U.V.Co. Good. 


J. J. McCABE, 


SUCCESSOR TO 


E. P. BULLARD’S | 68 Cortlandt Street, 
NEW YORK. 


1100 and 3000 Ib. Bement Steam Hammer. 
100 and 150 Ib. Steam Hammer. 
42 in. Sellers Hyd. Wheel Press. 


GEO. PLACE MACHINE CO., 


120 BROADWAY. NEW YORK 


SECOND-HAND MACHINERY 


For Sale at Very Low Prices, 
One 72x72x16 Iron Planer. 
One 60x60x20 Iron Planer. 
One 48 in. Swing Holly Lathe. 
One 1944 in. dia., 30 in. stroke, single cylinder poppet 
valve, horizontal steam engine, good as new. 
Write for prices. 


HOLLY MANUFACTURING CO., Lockport, N. Y. 


SECOND-HAND BOILER, also PLANER, 


FOR SALE CIIEAP. 
IN GOOD ORDER. 
BOILER, Locomotive Style, about 120 H, P. 
PLANER, to plane 30 feet, two tool posts, 


H. K. PORTER & CO.,|- 
Wood and 6th Ave., Pittsburgh, Pa. 


P. S.—170page Catalogue of our Light Locomotives 
MAILED FREE, on bona fide application, to any one interested, 


WHEELER CONDENSER AN 


N.Y. Mach’y Warerooms, | 












ALL KINDS IN STOCK, 


Manufactory, SHEFFIELD, ENG. 
Chief Am, Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD 


FOR 
TOOLS, 
DRILLS, 

DIES, &c. 











SEND FOR CATALOQUE. 


ORCESTER MACHINE SCREW CO. 
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Manufacturers of Set, Cap & 
Machine Screws, Studs, etc 


D ENGINEERING CO, 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell Iron Works. 


Machinery for Sugar Plantations and Refiner- 
jes. Vacuum Pans, Double and Triple Effects, 
&c. Blowing Engines for Blast Furnaces. tron 
and Brass Castings for the Trade. Heavy Ma- 
=== chinery a Specialty. 















THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE OF 
CUTTING EDCES. 


rev power LA THES 


POW 


for ELECTRICAL and EXPERIMENTAL work 
for TOOL-MAKERS, GUNSMITHS and GENERAL 
MACHINE SHOP WORK. Elegant in = and 
superior in construction. The cheapest in the 
market, quality considered. Write for Catalogue 
and Special Discounts to 


THE SEBASTIAN-MAY CO.,A5 
SIDNEY, OHIO, U. S. A. . 


A NEW SCREW PLATE. THE HANDIEST PLATE MADE. 


47 THE FULL MOUNTED LICHTNINC. 

Nj These Plates have a stock with each die. The dies are our 
celebrated Adjustable Lightning Dies. Each Stock is of 
correct ‘length and weight to suit size of die. Several sizes 
of dies may be in use out of same set at same time. SEND 
FOR CATALOGUE. Made by 


WILEY & RUSSELL MFC. CO., 


CREENFIELD, MASS., U. S. A. 


How to the best results with *‘R,. MUSHET’S SPECIAL 
STEEL.” Greatly increase Fy speeds and feeds ; then com 
the work you turn off with t done by any other known 8 > 
This will make the first cost of ‘‘ Mushet’s’’ look icant 


B. M. JONES & CO., | 


<Y 
Sof 
cor Xt 
PittssurGu. 


Cuicaco 
New Yor« 











{ 








. MUSH 


SPECIAL Sole Bepresentatives in the United States. 
AND STE FLS 11 & 13 Oliver St., BOSTON, MASS, 
TITANIC. i 143 Liberty St... NEW WORK. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


= DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 


FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


ENGINE LATHE 


2) METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 






n. SWING 
Modern [ esign. 
Valuable Features, 








MANUFACTURERS OF 


FITCHBURG 


oa 
AND OTHER QQ 
.S Horizontal Boring and Drilling 
SEND FOR Machine. 
CATALOCUE E. 


TEER, TUBES 
Puaete Cole e RAWN 


JohnS. Leng’s Son & Co. New York. 





S 








EVERY MACHINIST 


SHOULD HAVE A COPY OF 


MONTGOMERY & CO.’S 
NEW TOOL CATALOGUE. 


It is a 704-page cloth-bound book. 
A copy will be sent, express paid, to 
any one sending $1.00, and the money 
paid for book will be refunded with 
first order amounting to $10.00 or 
over. After getting the book anc 
examining it, if you don’t think it 
worth what you paid, send it back, 
express paid, and your money will 
be refunded. 


MONTGOMERY & CO., 


105 Fulton St., New York City. 








Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 
L. S. STARRETT, 
Athol, Mass., U.S. A. 
Lonpon AGents: Chas. Churchill & Co., Ltd., é 


2t Cross St., Finsbury, E. C, 





? DO YOU CALIPER or MEASURE SIZES? 


If you do, it will pay you to write for Circulars 0 
Beam or Sliding Calipers. The best meas 
uring instrument made. Address 

E. G. SMITH, Columbia, Pa. 


RT NAHE 
























rddenortNachine: Too Works 


.P.BULLARD PROPR. BRIDGEPORT. CONN 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON. 









3000 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES 





7 BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Fngineer. 
FRANK L. WILCOX, Treasurer. 


BURR K., FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 





The above illustration is taken direct from q photograph, and shows the construction of an Iron Build- 
ing designed and built by us for The Newport. News Ship Building & Dry Dock Co., at Newport 
News, Va., and is used by them as a Machine Shop. The photograph was taken look- 
ing diagonally across the building. to show the Traveling Crane and the Galle ry. 

The building is 100 ft. in width by 300 ft. in length, the central portion being 
50 ft., and the wings each 25 ft. in w idth. The wings are made two 
stories hi; gh. The central portion is controlled by a travel- 
ing crane, and the wings by jib cranes. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 









LeCOUNT’S LIGHT STEEL DOG. 


Fe EDUCED PRICES OF gs 


[ No. INCH. “PRICE. | No. INCH. PRICE | 

' f 35 8 2 $110 
2 +4 . .35 | Small set of 8—5.50 

| 3 34 50 | 9 21%... 1.40 
4 1 .60 10 3 .. 1.80 
5 14% 75 SJ 84%.... 1.70 
6 Ibo 85 4 1.90 
7. 134 1.00 Full set of 12—12.00 


Cc. W. LeCOUNT, South Norwalk, Conn. 


these goods are for sole by CH fn. CHURCHILL & CO, L’t’d, 21 
Cross St , London, England. 


Lsland, Favucower & Norton Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON 6O., 


96 TO 106 BATES STREET, DETROIT, MICH. 


AN OLD TOOL. | MOFFET PORTABLE DRILL. 


























: UNSURPASSED Weighs 42 Ibs, and 
er aes pee 


73 eter. 


Runs with Steam 
Compressed Air. 


REAMER. 


Will work in 
any position. 








But we makea full line of the latest designs and 
novelties. CATALOG FREE, 


STANDARD TOOL CO., 





ATHOL, MASS. U.S. A. =a Manutactured by 
, “J. G. TIMOLAT, 
THE PERKINS DRAW STROKE TRIMMER, eu fir Cova, Beast 





for in nch Wood 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO., 
Manchester, England 


O KEYS OR KEYSEATS 


ICHOLSON’S COMPRESSION 
SHAFT COUPLINGS. 


W. H. NICHOLSON & CO., WILKES-BARRE, PA, 











PULLEY 





36”, 48”, 60”. 





| 26”, 30”, 








LATHES 


Accurate 
Work 
Quickly 

Done. 




















Turning, Boring and Truing the edges 
at one operation. 






\ 
\ 





108-115 Culvert St. 
CINCINNATI, 0. 





SIL, ees 


ZS ~s wat 


BUFFALO 


{A 7 


FC 





ck heehee tbc See ILI A REARS FIER EG ESE? Ide 
BUFFALO FORGE CO., BUFFALO, N. Y. 


THE LODGE SHIPLEY MACHINE TOOL CO. 


VR GI Ss? z Leland Tapping Attachment, 


HAMPDEN TOOL CO., 


HOLYOKE, MASs. 





iE AERATED FUEL COMPANY’S SYSTE 


Gives the best oil fire. Does not increase insurance, 200 plants in use, for 50 varieties of work. Forging and Tempering a Spectalty. Send for Catalogue to 
W.S. COLLINS, 45 and 46 Drexel B’Id’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS. 


IPRICES REDUCED. 


DOES NOT BREAK TAPS. 
Can be operated by anyone. Requires no 
adjustment from one size o f tap to another 
is tree from all adjustable frictions, &c., thal 
require scientific treatment continually. 








HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien 
tifie Books, 87 pages, 8vo., and our other Catalogues and Cir 
pa thay the whole covering ever ry branch of Science applied 
to the Arts, sent free and free of postage to any one in an) 
part of the world who will furnish his address. 


LATHES, 
PLANERS, 
DRILLS 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements, 


COOKE & CO., 
(63 & 165 Washington St, NEW YORK. 





THE FOX PATENT UNIVERSAL TRIMMER 


Over 6000 in use 





ORICINAL 
- Q3AO0NGWI 


Saves Time, Saves Money 
Styles, from New Patterns. No Pattern Room Com 
plete without Them. Send for Catalogue. 

Beware of Imitations, we will prosecute all Infringements, 

THE FOX MACHINE Co, 
$25 North Front Street, 





Three Sizes, Four 


Grand Rapids, Mich, 


Send for Circular. 


WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 

















a Cutting 
Hot Iron 

ee or Steel, 
A. B. KING MFG CO., 


MACHINERY AND TOOLS, 
Heavy Machine Castings. 





HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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Eestablished in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts,, Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH. ©. $- 4. 


LE MANUFACTURERS oF 


GRAHAM'S GROOVED “SHANK TWIST DRILLS AND CHUL..S. 








Endorsed by Practical Mechanics Everywhere. 


Send for Catalogue 





DRILL GRINDER. 





THE WASHBURN SHOPS, 
WORCESTER, MASS. 


ADIA. 
ADIA 
ADIA 


RILL 








2, SB8and 4 ft. 
ARMS. 


Patented Nov. 3, 1891. 


RILL A MODERN 
RALLY CLOOL. 


14 in. x G ft. 
ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x 16ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Address DIETZ, GANG & C0., 


58 and 60 Penn St., Cincinnati, 0., U. S. A. 


































in. L&ES 
, Pe ESSER ¢ 
AND OHICAGO, 


Co, 


Manufacturers of 
Drawing Materials, 
Surveying Instru- 








_ ments, &c. 


Pe: 
Paragon Drawing i Instr: iments, Extra and Best ¢ uality, 
German Drawing Instruments, Parag vn, Duplex, Univer- 


sal, Anvil Drawing, Helios, Blue Process Papers, Scales 
Triangles, T-Squares, Slic ie Rules, Stanc jard Pro file and 
ro ction Papers. Catalogue to pri »fessional people on 


prnes sone on, 





gl TILE MACHINERY. 


We manufacture a line of 
Machinery for Tile Makers 
and Potteries. 










, Combination Crusher and 
~ Pulverizer. 





Tile Presses with Steel Nuts 
and Screws. 





~, Pug Mills, Encaustic 
Tile Dies, &c 





a2. -Hetherington 
Z .  & Berner, 
, INDIANAPOLIS, 
INDIANA. 


/ 
fia 





‘ Cut Theoretically Correct. 
HS » For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St.. Philadeiphia. P 


BEVEL GEAR CUTTERS 


With Straight Backing to Teeth. 

Cuts free from drag. Cutters for Spur Gears. 
Twist Drills, Taps, Reamers, and special forms with 
curved backing to teeth kept in stock and made to 
order. Slotting Mills, Angular Mills, Plain Mills, 
straight or spiral cut. For prices, address 


R. M. CLOUGH, Tolland, Conn. 





THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FoR ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 


THE CANTON STEAM PUMP CO., ©A55°™: 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. : 5 
Discounts and Terms on Application. > Q/ax! “aX 2a 


JEANESVILLE IRON WORKS, 


scene a co., PA. 


UVILDE 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
Mine PuMeFsS, SINKING PUMPS, PRESSURE 


Pumps, VACUUM PuMPS, ARTESIAN WELL 
Pumps, POWER Pumps, Etc., Etc. 





















DUPLEX MINE PUMP. 





LOWVILLE IRON WORKS C0. LOWVILLE, 
y 


MANUFACTURERS OF q 
A 


Send and 
for other 
Circular purposes 

















PUNCHING = ° SHEARING “MACHINERY 
=~ © BOILER MAKERS ROLLS. > 
SVew Doty Manuracurine © «J 
JANESVIUE Se W AifOnsin \e 


























R&! cee" nec 
MINER WNL AN 7 DROP 
NEW H FORGINGS 

CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery. 


DETROIT, MICH. 











STUART’S PATENT hala WEDGE COUPLING. 





NO KEYS NOR KEY SEATING. 
SENT ON TRIAL. 


Can be attached or removed in a few seconds 
without injury to shaft or coupling. 
SIMPLEST and BEST in MARKET, 
Aliso the Cheapest, 


Send for discounts and illustrated Price List of 
20 sizes. 


ROBERT J. STUART, 
NEW HAMBURGH, WN. Y. 








BLAKE & JOHNSON, 


WATERBURY, CONN. 


BUILDERS OF 


FOR WORKING 


WIRE or SHEET METAL 


INTO ANY SHAPE DESIRED. 


BICYCLE MACHINERY A SPECIALTY. 





BLISS CO., 


(LIMITED.) 


1 Adams St., 


SHEARS. 


OWNERS ALSO OF 


The Stiles & 
* Parker Press CO, 





*Wd ‘WIHd@’ 1nQaV IiHd 
‘9323.38 JIZGIIA PUL ptz 
‘SsHIOM DUB 220yg0 





THE HENDERSON MACHINE TOOL CO. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES, 





rrespondence solicited 





Bells and specialties. An A 1 
bell, complete outfit, $2.0vU. 
Meriden Electric Supply Co., 
Meriden, Ct. 





CLEP TTT TT TPT Ty Ty 
Ei ]corswateicutonD svracuseny 3 ELECTRIC 


fil, hitb 
MONEY SAVED. 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite genperion for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN LEIGHTON, SYRACUSE, N. 


SOFT GRAY IRON CASTINGS. |. 


From \&% oz. to 1000 Ibs. Small Castings a 
Speciality. Light machinery wanted to build. 


ONTARIO IRON WORKS|/ 


CANANDAICUA, N. Y. 














Co OMBINED Dritt AND CouNTERSINK FoR Centering Latwe Worx 
of be dy +o. i Dr ills 61 
15-64 in. 





ame size each end 


7 13- 64in, se L Is! ine ‘he —— $1.50 per doz. 
J. ¥. SLOCOMB & CO., Providence, R. |. 





nd 7106 





0D OD OB 9FGFDVGVIUDW 


ALUMINUM! 








BROUILLARD & JONES TOOL co. | @ THE COWLES ELECTRIC SMELTING & 
: 275 MAIN St., SPRINGFIELD, MASS. ALUMINUM COMPANY, 
H L ,° ’ 
Dies, Punches and Special Tools, Offer — pager abs 
ALSO EXPERIMENTING ON FINE MACHINES. ehert, Wire and Castings at lowent mk arket 
Estimates Given Freely. ra 








Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 


Se ee De et Dt De 


THE STANDARD REYOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provipvence, R. I. Boston, Mass. 


é 


FINISHED 
HEXAGON 


“anon NUTS 


OUR CLAIMS: 
Made from best Stock, 
Practically true to Gauge. 


Perfect Hexagon for close-fit- 
ting Wrenches. 


Uniformity of Thread, 
er SHIPMENTS. 
PRICE. 
Write for ng to 


regu? BROS, Leen (0, Manufacturers, 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd. 


21 Cross St., Finsbury, London, England. 




















Send for <(amm » Circular. 





Registers 2.000 
Revolutions. 


—| Roots Forse Blast Rotary Blower. 


FOR 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC 


Gh & 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCKD 


Best Mechanical enateintion. 
P.H.& F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 

§. S. TOWNSEND, Gen. Agt),, 163 & 165. 

COOKE & C6. Selling Agts, y 


NEW YORK. 


In W orto Please Mention This Paper. 


Patent Stop Motion. 













NEW quarter turn 
aotlon” to replace 
quarter turn belts and 
E bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 


NOISEL3Ess,. 





STUDY 
MECHANICAL 
DRAWING 


AT HOME, 

Send for FREE Circu- 
lar to The Correspondence 
School of Mechanics, 
Scranton, Pa 


























AMER ICAN 


Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel - Rapid Generation of Dry or ow rheated Steam— Durability —Low Cost of Main 
tenance — Ease of Transp ortation anc Ge neral Efficiency are among the advantages 
possessed by the “* Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphlet—Drawings Bpecifiestions, and Estimates promptly 
furnished for any amount of power from 4 H.P 

State requirements and consider our Li Ag 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


CHICAGO, ILL. 
187 La Salle Street. 


DeceMBeEr 1, 1892] 


NEW YORK, N. Y. 
41 Dey Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 
cleat eg Portable Drills, Hand 
Drills, Boiler Shell Drills, 

Zuni Light Drill Presses. 


ATLANTA, GA, 
9 No. Pryor Street. 











Specially adapted for driv- . 
ing Machine Tools, Cranes, WJ 
kKlevators, Fumps, Fresses and 
other Machinery. 


ELECTRIC GENE- 
RATORS, 


For iaialation, ho _—— 
Power P 


The ONEIDA MFG, CHUCK CO,, 


ONEIDA, N. Y., U.S. A. 


MANUFACTURERS OF 


LATHE AND DRILL CHUCKS. 


THE MONARCH CHUCK has the quickest reversing jaws 
ever invented. Single piece of metal in body. Patent V hole in nut 
pulls jaw close to face of chuck when gripping. Most durable and 
convenient chuck in the market. Write for Catalogue, 

















CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS. 


SEND FOR CATALOGUE. 
Callowhill St., 


MARIS AND BEEKLEY, PMLADEPHI, PX 
HIGH SPEED POWER 
















2343 & 2345 











TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 


Send for Circulars PHILADELPHIA, PA 


and References. 


The HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 
“| Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned. 

HOPPES MANUFACTURING Co., 
Send for Catalogue D- SPRINGFIELD, OHIO, 














McGRATH’S PATENT 
Emery Grinding, Polishing 

ald Bufing Machines, 
Bearings yielding or rigid at will 
Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilied 
burr, and saving the time, 
labor, and cutting awa of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
Conoes, N. Y. 


BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 
EA DQUART ERS forGEARS, 

= 1892 Catalogue. 

80 Illustrations. 

BS Free to any Business 

Firm, 


THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 Horse power 

sold. Prices Low. 
Satisfaction universal. 


PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 











Water Tool Grinder. 















INTERESTING, 
INSTRUCTIVE. 


Our new pamphlet on lubricating by 
means of Pure Flake Graphite. Send fora 








Copy: JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


THE NATIONAL PIPE BENDING C0., 


82 River Street, NEW HAVEN, CONN, 








MACHINIST 


|WESTCOTT CHUCK CO, uit LU 


MANUFACTURERS OF INDEPENDENT CHUCKS, 3 
Jaws Reversible. 








Four Jaws. 
Diameter. Capacity. 
an 7% inch Toi ine h. 
104% sl 101g 
13 i Bk 
15ig * 17 “ 
18 = 1934 ‘ 
21 ue 2l4e * 
© ile 2 
30 ee B26 
SEND FOR ILLUSTRATED CATALOGUE. a 405° 55 








"THE HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. COMPRISING 


Universal Chucks, Independent 
Chucks, Combination Chucks, 


Of Every Description. Send for 52 page Illustrated Catalogue, 


’ The E, HORTON & SON CO., Windsor Locks, Conn., U. §. A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. We now carry 
in stock three sizes—8 inch, 10 inch and 12 inch, 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO. 


HARTEORD, CONN, 
LATHE AND DRILL CHUCKS. 















at Om | \ 1 Buyers should note quality first 
Rad and then price. We have made im 
: moe provements which greatly increase 
ie UUW the durability and accuracy of our 
tools. Please investigate ourclaims, 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 

you read our late catalogue! 





1 — INDPT. 


THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


PEQ DRILL. 





1884 PAT. 





SKINNER 


) CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
—-Also, DRILL CHUCKS.—— 
SKINNER CHUCK CO. 
NEW BRITAIN, OONN. 


CHUCKS 


ALL STYLES. 
NEW REVERSIBLE JAWS 
(DOVETAILED). 

'92 Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 149. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK. 


T 
For either straight or taper Shank Drills. The NA ¥ 
‘ 3 Has the Holding INDEPENDENT, 
i} Power of Taper Socket UNIVERSAL, 
j | COMBINATION. 


SWEETLANG—- —) 





Send for CATALOGUE. 








together with all the ne 
ages of 1¢C a. Easiest tochange. Best finish. evers e 

advantage na the com- Jaws (patented) giving 5changes inc luding every possible 
mon Friction Chuck, | desired position. NEW CATAL GUE, ilustrated. sent 

, ri Ts) 2 > t shipmen ress 

Write for Illustrated | free. Liberal discounts. Promp' ; 

WM. WHITLOCK, MANUFACTURER, 

Price Listand Discounts] 132d Street and Park Ave., New York City. 


to 


















THE PRATT CHUCK Co., — *: Horizontal 
Clayville, N. Y., U. S.A. = SP > on and 
~ oring 
BE. . iy, 
Stover’ Friction Drill, | Pawling “a 
| 
& Faci 
acing 
FOR ® 
Light, Sensitive and Rapia | Wathischfeger Lathes. 
1g enesve a8 P Milwaukee, Wis. Pit Lathes. 
Drilling. Tonal 
€ c ] feat of this dri) 
Ph — my Passer rt whe “ Prorat Wheel 
is slow and large drills are used, Grinders. 
and most sensitive tor small drills A 
under high speed. A very valuable Boring 
ecsites Geek ie tee aot ot Bars, &c. 
vantage we more than double our Electric, 
“Fitted ety bench and post. Steam and 
Send for Price and Circular. Hand 
Cranes. 


STOVER NOVELTY WORKS, 


23 River Street, 


FREEPORT, ILL. LOW WATER ALARM 


Protect your Boilers 
and your Lives. 

3urn less coal, and 
have the satisfaction of 
feeling safe, by using 


Moe ASHLEY'S ALARM. 


It will prove a good 
- investment. 











al. KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


g-wvice x co. TWIST DRILL GAUGE 


. BOSTON, MASS. Send for LIS 


ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 


HYDRAULIC MACHINERY, 
PRESSES, PUMPS, PUNCHES, 
JACKS, 
VALVES, 
‘ITTINGS, 
PACKINGS, 
ACCUMULATORS, 
WATSON & STILLMAN, Mfrs., 











136 Liberty Street, 
New York Ciry. 
Agents wanted in every State. 























204, 206, 208 and 210 E. 43d St., New York, 2 Plunger Hand Pumps 


Horizontal Jack. 
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PUTNAM MACHINE com PANY, 


ORIGINAL BUILDERS 


PUTNAM | 
AUTOMATIC ENGINES. 


IRON PLANERS, BOLT 
CUTTERS, UPRIGHT 


| SemaieSenndard 
Lathe, 





STANDARD, 
ag SEMI-STANDARD, 


AND 


RECULAR 
LATHES. 











DRILLS, MILLING MA- SFITCHBURG, - MASS. 

SLOTTERS, RAILROAD — a. S. A. 
TOOLS, ETC. 

my BICKF ORD HURLBUT’S /Patent Cut- 

DRILL CO, / ting-off and 

BUILDERS OF Centering |< 

UPRIGHT wom, tain. 

RADIAL ey, ae 

UNIVERSAL opSeih Sudbury i 


Radial Drills. 


Boring & Turn- 
" ing Mills. 

- 3 PIKE ST.. 

CINCINNATI, O. 


HAMILTON 
MACHINE T00L €0, 


N. F. Cor. Water & Market Sts, 
Hamilton, Ohio, U. 8, A. 













—_ MODERN 
shes) Pi anh w 26’’and 32” Back Geared and 
‘ ‘ Power Feed 
Cy paras 
ia A SPECIALTY. 


Correspondence Solicited. 





XWeE QAO STAMT Wks) 


123 CHAMPLAIN ST. 
CLEVELAND. CAO. 
SEND FOR PRICE LIST NO. 4. 


REDUCED PRICE. 


On account 
of the econo 
my resulting 
from the 
manufacture 
of our Uni- 
versal Too] 
Grinding 
Machine in 
lots of 50, we 
are enabled 
to reduce the 
price materi- 
ally while 
adding to the 
efliciency of 
the machine 
by supplying 
all attachments. SEND FOR CiRCULAR. 


GISHOLT MACHINE CO., Madison, Wis. 














Agents, . Cross St., London, 
England. 











A. F AL K E N A U, 
1ith Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed 


TOOL 













THE McNAULL 
i f_ UNIVERSAL RADIAL 


DRILL. 


Patented. 


BEST THING OUT. 
Write for circulars to 


McNAULL 
== Math. &Fdy.Co, 


RONCEVERTE, 
W. VA. 














SOLID AND SHELL REAMERS, 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTUBERS 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical opera. 
tion requiring high, evem and controllable temper- 
7 ature. 


No. 80 Nassau Street. New York. 
THE STANDARD TOOL CO., Cleveland, Ohio. 


Manufacturers of STRAIGHT-LIP INCREASE 


mmm! WNT DRILLS 


MILLING CUTTERS 














TAPS, SOCKETS, 
SPECIAL TOOLS. 


THE INGERSOLL MILLING vous ub, Rockford, Ills, U. 8. A. 


SLAB MILLING » MILLING CUTTERS. 
MACHINES 36 in. ANY WIDTH OF FACE, 


Square, weighing ANY DIAMETER, 
22,000 Ibs. FOR 


N:-wly Designed MILLING STRAICHT 
HORIZONTAL BORING FACE OR IRREGULAR 


MACHINES. SHAPED Wop 








; Pat. Dec. 24, °89. 


~ The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE Co., 


95 Water Street, BOSTON, MASS. 


THE CARVIN MACHINE C0., 


MANUFACTURERS OF AND DEALERS IN 








MILLING MACHINES, 
SCREW MACHINES, 
TAPPING MACHINES, 
HAND LATHES, 
CUTTER GRINDERS, 
DRILL PRESSES, 
ENGINE LATHES, 
PLANERS, SHAPERS, 
POWER PRESSES, Etc. 


SPECIAL MACHINERY DESIGNED AND BUILT. 


cs A Full Stock of New and Second. 
Hand Machinery Always on Hand at 


our Wareroonis. 
NEW YORK. 





NO. 1 UNIVERSAL MILLER. 


LAIGHT AND CANAL SIS., 








CINCINNATI, 
w OHIO, U.S.A. 


iW J.A.FAY &C 


Substantial, Well Made, 
BUILDERS OF IMPROVED 


et nett. |WOOD-WORKING MACHINERY 
7 Inch Drils ..|Pattern Making 


bo ombination or Wheel Feed, 

- Car, Locomotive and Bridge 
Sibley & Ware, Works, Planing Mills. Sash, 
SOUTH BEND -  noiana | 200r and Blind Factories, 
? Cabinet, Spoke and Wheel 





UNIVERSAL* 
REDUCED PRICES 


ADDED (892) FEATURES. 
STYLES.«° SIZES UNEQUALLED. 


RIGHT “DESIGN, MATERIAL WORKMANSHIP 


CAPACITY WORKS 240 YEARLY 
-WRITE US FOR INFORMATION - 


THE UNIVERSAL RADIAL DRILL COMP'Y 
CINCINNATI.O. U.S.A. 





RADIAL 


&c., &c. 
Allof the highest standarJ of excellence — 
W. H. DOANE, Pres, D. L. LYON, Sec'y. No. 1 Band Saw 














Shops, Carriage Works, 






& % 
se o, Ue 
eS ¢, “& 
qy s & 
4 ~~ >> a 
LPS Gp, ty ¢ 
A AND Gy, 
© SN Flask Making Machinery 2, %p,. 
NG ONE OF OUR SPECIALTIES, yy “Ay 
we COLLEGE OUTFITS A LEADER. bs 








THE EGAN (0., 


239 to 259 W. FRONT ST., Cincinnati, Ohio, U. 8. A. 

















= PATTERN 
MAKERS. 


dS ROYLE MACHINI 
WORKS, 


PATERSON, N. J. 
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MORSE TWIST DRILL AND 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


MACHINE COMPANY, 
New wedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 


MILLING MACHINES. 
Manning, Maxwell & Moore, 


——, yh go 111 Liberty St., New York. 
5 Phenix Bullding, Chicago. 


OUR SPECIALTY 


CRANK and GEARED SHAPERS. 








ny 





J. STEPTOE & CO., Cincinnati, 0. 
| Geo. Place Machine Co., Agents, New York. 


NOTICE. 


REDUCTION IN PRICE OF 
50, 60 ano 72 INCH 


BORING AND TURNING MILL, 


Write for New List, August Ist, 1892. 


H. BICKFORD, - Lakeport, N. H. 


















P. BLAISDELL & CO., 


Manufacturers of 


A Machinists’ Tools, 


WORCESTER, MASS, 


Lathes, 
Planers, 
Drills, 
Slotters, 

Etc. 

NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 








2 BY 24 FLAT TURRET 
| LATHE. 






Send for 
CATALOGUE 
for 92. 
JONES & LAMSON MACHINE CO., 


Springfield, Vt, U.S. 


MULLER LATHES 










PATENTED. : 
so With New and Valuable Features, 


MADE ONLY BY THE 


ADFORD MILL CoO., 


Sth and Evans, CINCINNATI, 0. 





London House: CHAS CHURCHILLL & CO., L’t'd. 
21 Cross St., Finsbury, London, E. C., Eng. 








De. ~ Fincinnati Milling Machinc- * 


| [LUIS ACHE « ae 


5 UNIVERSAL CUTTER, sish¢,:5 


&REAMER SES a ‘oe 
— Cincinnati; 6. —* «® 











IRON PLANERS, 4 


Extra Heavy. Latest Design. All Modern Improvements. 


L.W. POND MACHINE CO., WORCESTER, MASS. 









PLAIN and 
UNIVERSAL 


ILLING 
ACHINES 


of approved de- 
sign and high 
Se grade workman- 
ew ship. 

KEMPSMITH 
MACHINE TOOL CO., 
Milwaukee, Wis. 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
Standard Measurements. 












Fist Ber Ganee. 
Crescent Gauge. JAS. A. TAYLOR & CO. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS, CHURORILL & 00., Lt'd, Agents. 
21 Cross St., Finsbury, London, England 


Foor POWER LATHES 


For Electrical 
and Experimen- 
tal work. For 
Gunsmiths and 
For general Ma- 

















AY Tool Makers. 
chine Shop Work. 


High grade tools ; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue and prices. 


W. F. & JNO. BARNES Co., 
1995 Ruby St., ROCKFORD, IIL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrp. 
21 Cross ST., FINSBURY, LONDON, E. C., ENG. 


BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 


GAGE MACHINE WORKS, 
MACHINE 
TOOLS, 


WATERFORD, 
N. Y. 


















FOX & TURRET 
LATHES 
- A SPECIALTY. 














} Verticat Der Presszs, 12 to 52 
7 inchswing. Radial Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 

PRENTICE BROS., 


WORCESTER, MASS 








D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. X. - MARK. 


FIFE GUITING & TRAIN MACHINE, 


Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 








SIX SPINDLE TURRET DRILLS 
For Sale by 
A. O. QUINT, HARTFORD, CONN, 










HOLYOKE, MASS. 


Manufacturers of 


POST, 


MRED 
Po va bi 


From the 
smallest to 
the largest. 


SPECIAL NOTICE. 


Are you in need of any Upright Drills? If so, look 
at mine before you buy. You can save money by 
purchasing the best drill for general machine shop 
work in the market, especially for boring purposes. 
If you purchase through a dealer, ask to see my 
Drill. Why do the largest manufacturing firms buy 
these tools? Write me for list of consumers using 
my Drills. Washburn & Moen Manufacturing Co., 
eleyen ; Edison Machine Co., sixty five ; Thomson- 
Houston Electric Co., five 36 in.; F. E. Reed & Co., 
three. These names mentioned are a few of the 
many shrewd business men using my Drills. 


J. Kk. SNYDER, 


Worcester, Mass., U.S. A. 


CURTIS, 
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S 
Cataler Illustrated 


Bo \ avtainiaicties “1§ Wopsey 99 





W. D. FORBES & CO., 
ENGINEERS, 
HOBOKEN, N. J. 
14TH STREET FERRY. 


WE DESIRE TO CONTRACT FOR FINE MACHINE WORK. 


WE MAKE MILLING CUTTERS AND 


CARRY RECULAR SIZES IN STOCK. 











Mautle's “ Sk (il Pipe Die. 


emirtn thee 7 The first cost 
of tt to you ts less 
than that of any 
other Pipe- Threaa- 
ing Die. Also this: 
Before tt becomes 
dulled from use it 
will cue as many 
pers eet Ray ae was as 
lid Die 

ext. ant: yt when it 


SY ts dull, you don't throw 
ence] 





\ tt away and try a new one. 
JP You simply sharpen it ona 
common grindstone, and make 
tt practically as goodas mew. And t case sharpe ning pro- 
cess may be re peated « zmumber of time 
Don't it sound like a smoney-sat re Ask 5 
to send you Price-List of 
MAULE'S “*SKELETON" PIPE DIE, 
PANCOAST & MAULE, 
Philadelphia, U. §. A. 


ur Jobber 





TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


It is necessary to use a perfect method of reducing the 
motion. This isdone by using our 







STITT ATs [ 


ay 





a 
ieyerss 


ALUMINUM REDUCING WHEEL 


Lightest and only Perfect motion made. For cire mulemené 
prices address EBSTER & PERKS TOOL C 
Cor. Spring & Monroe Sts., Springfield, Ohio, U. 3. iz 





BRISTOL’s 


ten , Recording Pressure Gauge 


4 Makes continuous record DAY and 
P NIGHT of all 


KINDS and all 
RANGES OF PRESSURE. 


Low in Price and Guaranteed. 
Send for Circulars and fac-simile Chart. 


THE BRISTOL’S MFG. CO., 
WATERBURY, CONN. 








TLATH 


$40 Gi* 


NARARCANSETTHAC fs 





*B0x1008 §PROVIDENCE,R.I. 





ONIVERSAL TRIMMERS for PATTERN MAKING. 


ALL SIZES AND STYLES, NEW AND SECOND-HAND. 


Each machine inspected, and guaranteed to be in perfect working order, before shipment, 


RANGING IN PRICE FROM $10.00 UPWARDS. 


S. L. CROCKETT, Mfrs. Agent. 


BOX 138. 


DETROIT, MICH. 
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_ WM, SELLERS & C0,, incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Ete. 
——-— JNJECTORS FOR ALL CLASSES OF BOILERS. 


ae ae aA VPM) ROBERT POOLE & SON CO 


penmmmmnmmnenmmmms | = ENCINEERS & MACHINISTS. 
TRANSMISSION..MACHINERY 











Spacing, Gate, Multiple Belt and Steam Driven 


PUNCHES & SHEARS. 


MAGHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 





! Bowsher’s BALANCING 


FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES. 


A new idea. A time saver. A tool to take the place of 
the devices in present use for balancing pulleys, armatures, 
cutter heads and rotary parts of machinery in general 
Ways are chilled and ground. Spirit levels attach Sub 
stantial, accurate, cheap. Send for circular. 

3 N. P. BOWSHER, South Bend, Ind. 
Bar [ron Shear. 


THE OPEN SIDE IRON PLANERS. 
THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


SANDY HILL, N. Y., Nov. 12, 1891. 

GENTLEMEN: The *t D” size Open Side Planer which we purchased of youa year 
ago is working to our entire satistaction. The work, in which the planer has been 
particularly advantageous to us, isin planing the frames and bed-pieces of paper 
machines, Although the weight of these parts is not great, they are bulky, and would 
require a very wide planer of the old style to do the 
work, The bed-pieces mentioned are iron slabs 12 
inches by 10 feet by 1 1-4 inches, which are to be planed 
on the top, and the ends butted off. With the old style 
»laner to butt these off was a tedious job, but with our 
ittle “* D” we strap the table full of these pieces (ten 
ora dozen), and it sails along as merrily as though it 
were a 10 foot planer instead of a36in. In fact, there 
is no practical limit to this class of work which can be — 
done on this planer. ours very trul 


r \ yy 
SANDY HILL IRON & BRASS WORKS, 


"SAZIS OO& YSAO 
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ACME MACHINERY 


CLEVELAND, OHIO, 


Co. 
ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. = 


FIRST PREMIUM, CINCINNATI CENTENNIAL. = 










aa” 
PAT. DEC. 5, 1882. 
PAT, DEC. 4, 1883. 
PAT, AUG, 25, 1885. 










Order now before our stock | 4 
of papers is exhausted. 


“ DRACTICAL 
DRAWING.” 


By J.G. A. MEYER. 


This valuable series of 93 articles 
naving been concluded, copies of the 
American Machinist containing | 
them will be sent by mail to any address | 
in the U.S., Canada or Mexico, for o+6, 
or single copies, 5 cts. each, postpaid. 


ODERN LOCOMOTIVE 
CONSTRUCTION.’ 


By J.G. A. MEYER. 


This valuable series of 106 article: 
having been concluded, copies of the 
American Machinist containin; 
them will be sent by mail to any addres: 
in the U.S., Canada or Mexico, for $5.34 


or single copies, 5 cts. each, postpaid. 


DUR TIO DEPARA TOR 


SCIENTIFIC IMPROVEMENTS. 


It is one thing to separate the water from the steam by 
surface interposed in the current, and quite another to 
shape that surface so as to deflect the water so separated 
that itis prevented from getting back into the current. 

We have accomplished both. 

Scientific tests prove it. 

For separating grease and sediment from exhaust steam, 
the action of the separator is perfect. A grease cock is 
laced just below the water line, and the grease, which is 
fieht. r than water, drawn off atintervals, while the water 
flows through the trap, and the sediment, which is heavier 
than the water, settles to the bottom and can be removed 
at pleasure by taking oft the cover which removes the float 
sal exposes the interior for inspection, 





ADDRESS: 


American Machinist, 
208 BROADWAY, 
NEW YORK. 





























OUR PATENTS. 


Damper Regulators, Pressure Regulators for Steam and Water; 
Return Traps, Separators, Balanced Steam Traps, Damper 
Regulators for Hot Water Heating; other 
Steam Specialties, 


CENERAL ACENCIES: 
NEW YORK, 109 Liberty Street. 
PHILADELPHIA, 2035 N. Front Street 
CHICAGO, 218 Lake Street. 
DENVER, Corner 15th and Arraphoe Sts. 


THE CURTIS REGULATOR GC,, 29, 3), 33 Haverhill St., Boston, Mass, 

















BEMENT, MILES & CO., 







METAL-WORKING MACHINE TOOLS. 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC 
NEW YORK OFFICE, EqQuiTABLe BUILDING. 
GEORGE PLACE, Agent. 


THE HILLES & JONES 60, 


WILMINCTON, 
DELAWARE. 





eS 


=" MACHINE TOOLS. 


PATENT PLATE BENDING ROLLS 
ALL SIZES. ee 
Boiler Mak. 


ers, Bridg: 
Builders 
Ship Build. 
ers, Rail. 
road Shops 
Locomotive 
and Car 
Builders 
Etc., Etec. 































WwILMIN GTON,DEL AWARE. 


HILLES & JONES 


WYMAN 


WORCESTER, 
MASS. 


Dn 


— ~*~ 
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baaaitenn 
C. H. REDMAN & CO., MANUFACTURERS, 


, No. 216 HIGH STREET, NEWARK N. J 
Worcester, Mass.., 


SWEET’S W. C. YOUNG MFG C m Manufacturers of 


Measuring Machine. 
The only micrometer | Hngine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


that will not lose its 
GIANT KEY ScATER. 


accuracy by wear. 
Satisfaction Guaranteed. 
SYRACUSE 
Rack-Cutting Attachment 
TWIST DRILL co., Key-making Machines 
VALLEY MACHINE CO. 
SAGINAW, MICH. 


Syracuse, N. ¥- 
The Falls Rivet & Machine 


The Morton Key-Seating Machine cht eats Pal 


have a Key Seater made by 
THE LEADER. 


another firm, say the Giant 

is the best Key Seater on the 

market. The Marinette [ron 

Works at West Duluth, expe 

j 20a ate: a 8 = ane rienced with other Key Seat- 

With recent patented improvements we guar- ers, say the Giant is superior 

antee to do the following class of work. in every respect. L. H 

To cut key-ways through 14-inch hole in hubs or Brightman, Pres. Brightman 

sleeves 23 inches long, in iron, brass or steel. also oe St “ag dd ll <f 

. > : . y aT Ss 

make it dovetail to insert feather key. foliar atin dee’ netneipe! 

Will cut through 4-foot hub, through 5-inch hole. Key Seaters, and that the 
Our new centering chuck and setting attachment 
the work can be set exactly. without the use of a 
scale or rale. Our new binding attachment saves 
three-fourtbs of the time used on any other machine 
for binding work on. Our machine will cut a key- 

way and make a key to fit it. 


Giant leads them all. 
LONDON AGENTS: Charles Churchill & Co., Limited, 

For particulars address THE MORTON M’F’G 
OO.. MUSKEGON HEIGHTS. MICH. 


PIPE AND NUT W 


RENCH. 












Job) TAYLOR PIPE & NUT WBENCH 
"PAT? DEC.1, 1891. 























21 Croas&t., Finsbury, E. ©. 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
: 302 Peach St., 













ERIE, PA. The cut represent 
our Stationary ap 
Portable Key - Sea 
ing Machine. whi 
fully meets all tl 
requirements of 
machine shop, They are furnished 
with one, two or three Arbors, 4 
desired, to cut any width of key-sea 
up to 2 1-2 inches wide. 

1 15-16 inches Arbor work 
in all bores from 1 15-l¢ 
inches to 3 inches diamet 
and cuts seats 12 inches 
long. 

2 7-16 inches Arbor works in all bores from 2 7-16 
6 inches diameter, and cuts seats 16 inches long. 

4 7-16 inches Arbor works in all bores from 4 7-16 inches t 
14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter 

If the work is heavy and too ‘arge to be placed on machine it 
can be detached from stand and used as portable machine. 


. ey.RY STEAM. 


FROM ENGINE 
si fe 5 E S0LER : P : 
Policies issued giving full protection to Em Simpson s Centrifugal 
ployers against loss by Claims from Employes on 


account of Accident. Rates Proportioned to Risks i Steam Separator. 
of Occupation. One Premium the only Payment 
auring year. No Contingent or other Liability on " 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 33 
ENDICOTT & MACOMBER, ] 
also used in conveying steam long dis 


Managers and Attorneys. 
| 
tances, for Steam Hammers, Jory Houses 
a 


Boston : Samuel Appleton, 28 Central Street. 
NEW York; Edmund Dwight, Jr., General Agent, 51 Cedar 
J Water Gas Generators, and for all pur 
poses where Dry Steam is necessary 








inches t 





Deposited in the 


} For Supplying Clean and Dry Steam 
to Engines, Dry Houses, ete 
Place Separator as close to engine 
as possible, the steam taking a spira 
course between the threads cause 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe, Steam can enter at 
A or B, as convenience may require 




















Street. 
MIDDLE DEPARTMENT: Tattnall Paulding, Resident Adviser ; 
W. A. L, LAUGHTON, Manager; John M. Ash, Jr., General 
, Agent, 416 to 420 Walnut Street, Philadelphia. KEYSTONE ENCINE AND MACHINE WORKS, 
CHICAGO: Geo. A. Gilbert, 226 and 228 La Salle Street. ; ; 
Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. Anruur, Selling Agent, 18 Cortlandt St., N. Y. 


3t. Louis: F. D, Hirschberg Bro., 120 N. Third Street. 
AGENTS IN ALL THE PRINCIPAL CITIES. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple- Expansion Engines. 
com HIGH-PRESSURE BOILERS, 

Z complet Steam Power Plants of Highest Attainable Efficiency. 
Address BUCKEYE ENGINE CO., Salem, 0. 


Or SALES ACENTS: 


BU CKEYE p ENGINE ‘COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 

A. A. HUNTING, John Hancock Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington St., Chicago, Ill. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 

A. M. MORSE, 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


ALBANY STEAM TRAP co., ALBANY, N. Y. 





ai tusie AUTOMATIC 
ae ePEOIAL STEAM PUMPS 


mes, AND GOVERNOR COMBINED 


FOR PUMPINC 


HOT CONDENSED WATER, 


@ Renewable Seat and Disc 


VALVES. 


THE TWISS IMPROVED AUTOMATIC ENGINE, 
NELSON W, TWISS, 28 Whitney 
Ave. , NEW HAVEN, CONN. 
t2erNew c ‘ylinders put on to 
old engines, effecting a saving 

of 25 to 40 per cent. in fuel. 
Also vertical and marine en. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., PHILADELPHIA. 


Branch Office, New York Agency, 
151 Monroe St., CHICAGO. 18 Vesey St., N.Y. 
















Every Engine Adapted to Heavy, 
tested under Continuous Work, 


STRONG, WELL BUILT 
=~ STEAM ENGINES 
.1@ 12 to 100 Horse Power 
A a Pr 
SUITABLE 


A Tubular & Firebo: 
BOILERS 


4= on hand for immedi- 


CHAN DLER & TAYLOR co. INDIANAPOLIS. IND 


4. CONOVER 
bY CONDENSERS. 
\I/ BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 


THE CONOVER MFG. CO,, 95 Liberty St., W.Y. 





Over 36,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than anv other Gas Engine doing the same work. 











BELT 











IF YOU WISH TO OBTAIN 


Dry Steam. 


Write Postal for copy of our New Book, ** How to Obtain Dry Sieam,”’ Mailed free 


THE POND ENCINEERINC CO. 


Offices: ST. LOUIS, CHICAGO,* KANSAS CITY. 


PATENT OILERS, 








CYLINDER SICHT 
FEED CUPS. 
Government Regulation 


POP SAFETY VALVES, 
For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 60., 


211 Race Pen Philadelphia, Pa. 
CATALOCUE FREE ON APPLICATION. 


ENGINEERING CO 
NICETOWN 
PHILA, 
49 DEY ST. 
NEW YORK. . 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting 
Dodge Chain, Howe Chain, etc. Western Connection, Link-Belt Machinery Co., Chicago, IH. 


Aluminum, and German Silver. Machi in- 


passaic-"S ‘Fine cnatings | by new pressure process Fric tion Pulleys, Clutehes and mrovaters, 
= Name-Plates 1}¢ cents per sq. inch. 


Bolt Nut Machinery. 


Complete Outfits for Bolt and Car Shops. 
Bolt Cutters, Bolt Pointers, 
Upsetters and Benders, 

, Bolt Headers, Nut Tappers, 

Nut Machines, 
‘am, Washer Machines, Car Link and Pin Machinery. 


= The National Machinery Co., Tiffin, 0. | 


BRASS FOUNDERS AND f& 
FINISHERS, 

















Catalogue on Application. 


¥; ==) 
7 = =_ 7? 








HIGH PRESSURE BOILERS "Seed 














NIA BD)» 


ViaHUrReTERER 3 
_ OF IMPROVED: 


CORLISS: STEAM ENGINES ¢ 


VARIETy~ 
IN FULL Vy re 


[emecere Pr yy Tt emeee 
FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 
Electric High Speed Engines and 
(iin Comes Ice-Making and Refrigerating Machinery. 


PHOENIX IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 Cortlandt Sst 
Chicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


| "Dick & Church” Automatic Cut-off Engine 


Single, Tandem Compound, and Triple Expansion. 
- Horizontal Tubular and Manning Vertical Boilers. 


, ENGINES 


Xo D ister ENGINE CO., 


PAINTED POST, N. Y. 











ie let 





————— 
ConTRACTS 
TAKEN FOR 





WAY? a oy ISBORO, 













AU'TOMA’'LTIC 
HIGH SPE ED 


WESTON 


AND 





i REPRESENTATIVES 
JULIAN SCHOLL & CO., 126 Liberty St, Ne ¥, 

COMPLETE POWER PLANTS : GEO. D. HOFFMAN, 82 Lake St., Chicago. 
H. M.SCIPLE& CO., 3d & Arch Sts,, Phila, Pa. 





SIMPLE, TANDEM anpCROSS 


IGH GRADE AUTOMATIC CUTOFF ENGINES. 


No other enginehasa perfectly balanced valve. 


OUR. GUARANTEE. WHO DARE MEET IT? 


he engine shall not runone revolution slower : 

Kens fully loaded than when running empty,and o duc-fy\ 
tion of boiler pressure fiom the greatest to that necessary} ,) > 
to do the work,will not reduce the speed of engine one . 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pdy- 


ment of one dollar Send for Catalogue. J. aaa val 6 
PIDGWAY, PA 


{l4i Liberty St. New York. NY. 
412 Washington Ave. St.Louis, \o, 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


Branch Offices, 











AUTOMATIC ENGINES. 


BRANCH OFFICES: 


165 Washington St., N. Y. 
46 N.7th St., Philadelphia, 
77 Haverhill St., Boston. 


28 W. Randolph St., Chicago. 
99 ist Ave., Pittsburgh, 
179 Race St., Cincinnati. 








ENGINES & BOILERS 
Stationary & Semi-Portable. 
8 to 25 HORSE-POWER 
High in Grade. 

Low in Price. 







ENGINE CASTINGS 


%, 4, 4, 1 ano 2 HORSE POWER 
High Speed, Upright, Horizontal, Marine. 


ILLUSTRATED BOOKLET FREE. 
A.L. WEED & CO., 106-108 Liberty St., N. Y. 


Send for Pamphlet. 


ead The W. C. LEFFEL CO. 








Air CompPRESSORS WITH 
Compounp Air Cytinvers, 
AND Compounp STeam Cy-L- 
INDERS WITH Meyer or Cor- 
Liss VaLves. 


RAND DRILL C0., 


23 Park Place, 
| NEW YORK, U. S.A. 


BRANCH Oreo canal Monadnock 


AIR 





Building, Chicago; Is shpeming, 
Mich.; 1316 isth St. De one ‘r; Sher- 
bro oke, P. Q.. Canada ; Apartado 
830, Mexico City. 





THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT- 
IVE and MOST ECONOMICAL 


The Moore & White Co., 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA, 
MFRS. OF 


The ‘‘ Moore & White ’” 
7 Friction Clutches 


AND 








jubrication of machinery ‘bear. Cut-off Couplings. 

ings. S 

. : send for Circulars. 

Liberal Discount to the Trade, te ee 
MANUFACTURED BY 


Lackawanna Lubricating Co,, 
SCRANTON, PA. 











ADAMS 


® Automatic Bolt-Threading & Nut Tapping Machine 
Made in all Sizes to Cut from 1-4” to 6”. 


The simplest and most durable machine in. existence. The 
throating head is made entirely of steel. No links, leve 
springs, 8, cases, blocks or die rings in r about the he d 

eparate , eais and pres Furnishe Write for desc riptive 
etre “ular and price list 


Capitol Mfg. Co., 125, to 137 Rees St, Chicago, Ill, U. 8. A. 








Agents for Great Britain, C HARLES CHURC HILL &cC 
Ltd., 21 Cross Street, Finsbury, London, E. C., England. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


CUTTERS 


FOR MAKING 


1-16 inch to 2 inch 


STRAIGHT LIPPED TWIST DRILLS. 


Sold by Dealers in Hardware and 
Machinists’ Supplies. 


MACHINE TOOLS 
On Exhibition at 23 South Canal St., CHICAGO, ILL. 


S. A. SMITH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
SCREW MACHINES. 


For making all kinds of Set 
Screws, Tap Screws and Studs. 
’ Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 














No. 3 SCREW MACHINE. 


Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, CHICAGO, PITTSBURGH, 


136 & 138 LIBERTY ST. PHENIX BLOG. LEWIS BLOCK. 











INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently? If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 

Philadelphia, Boston and Chicago. 


























The ite & DAVIS HAGHINE mt Of. 


Works, CINCINNATI, O 


COMPLETE MACHINE SHOP EQUIPMENTS. 
IMPROVED PLANERS FOR EVERY DUTY. 
CROSS RAIL RAISED BY POWER. 
DEEP BEDS AND TABLES. 
OPERATED FROM EITHER SIDE. 
FOWERFUL AND RIGID. 
NEW YORE HOUSE, 
64 Cortlandt St. 
CHICAGO HOUSE, . 
68 and 70 So. Canal St. 
CLEVELAND HOUSE, 
32 So. Water St. 
PITTSBURGH HOUSE. 
Market and Water Sts. 
COVENTRY, ENGLAND, —- 
Alfred Herbert. "" 
See Advertisement on ne 16. 





ie = 
=< : —— a, 


IMPROVED 32 and 86 INCH TRON PLANER. 





GOULD & EBERHARDT 


NEWARK, N. J., U. S.A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


EBERHARDT'S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT. 
STANDARD DRILL PRESS. 

Double Triple Quick ‘ Stroke” Shapers, 
ENTIRELY AUTOMATIC GEAR CUTTERS. 


Write for Circulars. Drill P1 


vith Automatic Tapping At- 
ta chm ent and Cx ompc und able. 








THE PRATT & WHITNEY CO. 


HARTFORD, CONN., ae Oe 


Invite correspondence from all who have use for Forging and Finishing Machinery, with 
Dies, Fixtures, Milling Cutters and Gauges, for the manufacture, on the American System 
of Interchangeability of Parts, of Fire Arms, Sewing Machines, Bicycles, Typewriters, 
Electrical Apparatus, ete . or for Machines and small tools for finishing brass in the forms 
of Gas Fixture Joints and Keys, Locomotive Fittings and Plumbers’ Goods. 


WESTERN BRANCH, 100 West Washington Street, Chicago, I11. 


THE BILLINGS WIRE CUTTER 


Drop forged from 
. the best Tool Steel 


Six Cutting Edges 
Adjustable Gauge 


zs —s ” ~v — . elie Workmanship 
the Best 















Length 10 inches 


The B ead & Spencer Co. Hartford, Conn. 


WARNER & (MANNING, MAXWELL & MOORE, 
SWVASEY, cen nny bens Phe 


mane icensrsis” FOOLS AND SUPPLIES. 





Vertical Mill- 
ing Machine 


FOR 


lron Brass 
Work. 


a SO 

-. Send for ¢ 

— ITllustrated 
Catalogue. 








The Celebrated 
F. E. REED 


| 


\ f ! 


Cuts, Photographs and Prices furnished] f\ 








o r 16-inch Swing F 
CC Y) Engine Lathe. > 
Lx) 111-113 LIBERTY ST., NEW YORK, - 





We carry the largest line of Tools and Supplies in the City. 





LaTH 


MANUFACTURER OF 
| 
A 


ENGINE 


on application. 


Lowell, Mass., U. S. A. 


_—— 


en ae 


FROM 17 to 50 IN. SWING. 


O. W.. FIFi 


7 


G 








J. M. ALLEN, PREsmENT. 
PRICES REDUCED : waggle 


Mi, W.h L DRILLS 


F. B. ALLEN, Seconp Vick-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 
LARGE STOCK, 
QU I CK D ELIVERY. The new edition of my Treatise on Teeth of Gears 
Write for Catalogue and Prices. is sold at a reduced price. One dollar in cloth, and 


W. P. DAVIS, sixty cents in paper cover. Postpaid. Send stamps. 
Rochester, N. Y. | GEORGE B. GRANT, Lexington, Mass. 

















~~ §PUR-GEARED AND SPIRAL-GEARED 
(* SELLERS? MOTION ») 


LANERS 


MANUFACTURED BY 


The G. A. GRAY Co., 
477-483 Sycamore St., CINCINNATI, 0. 


20 SIZES. 


From 22/'x22"’ 
to 96’ x72" 
iengtn. 























15” x 5’ Turret Lathe. 27” x 27” x 8 Planer. 


MANUFACTURERS OF TORRINGT TON, CONN, 


THE ~ 
HENDEY MACHINE *s. MACHINE TOOLS. Guat Cnuncniiia.Co. LTD AcTs 


216” Cutting-Off NEO 














Manufacturer 


MM V.M.cARPENTER Reinier 


PAWTUCKET.R.I. 








APS & DIE 


, . ape 


4 
po , 





